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Vél cone Educat or!

Thank you for choosing to bring your students to N squal |y National WIdlife Refuge!
V¢ are happy that you are usi ng t he Ref uge’ s resour ces t o enhance t he | ear ni ng
experience for your students. Wth the hel p of this guide, we hopethat fieldtripsto

t he Ref uge del i ght t he senses and nurt ure an ongoi ng process of di scovery. The gui de

i ncl udes i nfornation about the Refuge’ s habitats andw ldlife, aswell as the

envi ronnental education program fieldtripplanning, pre-fieldtripandpost-fieldtrip
activities, and hands-onfieldtripactivities. Together as educators, we have a chance
of increasi ng envi ronnental awar eness t hroughout our communiti es.

An Approach to Learni ng

V¢ seek conpr ehensi ve, integrated, hands-on educational nethods. Qur fieldtrip
activities are desi gned to nesh wel | wth teacher’s objectives, and neet state

requi renents for envi ronnental education. Ve believe that our rol e as educatorsisto
awaken i n student s the fol | ow ng:

e Ancand delight innaturewthrespect for all lifeforns

» Afoundation of practical ecol ogi cal know edge

» Asense of bel ongingto a special hunan nichewthinthe natural world
 Afeeling of accountability for human i npact s upon t he envi r onnent

» Sensitivitytowards diverseinterests and cul tural perspectives

* Theskillstoidentify and resol ve envi ronnental probl ens

Ah__l_%



USHsh&WIdife Service

The Hshand Widlife Service (P9, wthinthe US
Departnent of thelnterior, isthe principal agency

t hrough whi ch the Lhited S at es gover nnent carri es out
itsresponsibilitiestocarefor thecountry' swldifeand
their habitats. Mgratory birds, endanger ed speci es,
certai n mari ne nrammal s, and freshwat er and
anadronous fish areall wldlife resources nanaged by
the P& Sone of the natural resource prograns wthin
t he agency i ncl ude:

Endanger ed Speci es

The P/$ | eads the Federal effort toprotect and restore

aninal s and pl ants that are in danger of extinctionbothinthe

Lhited Sates and wor |l dw de. Usi ng the best scientific evidence avai | abl e, /&

bi ol ogi sts identify species that appear to be endangered or threatened. After review
speci es nay be pl aced onthe Interior Departnent’ s official “Li st of Endangered and
Threatened Wl dlifeand Aants.” P& biol ogists, alongwth other partners, then
devel op recovery pl ans for the speci es that i ncl ude research, habitat preservation and
nanagenent, and ot her recovery activities.

Mgratory B rds
Because nmany bi rd speci es fly thousands of mles in
thei r annual migrations, conservation by any singl e
state or national oneis not possibl e; cooperative
efforts by eacharerequired. The Lhited Sates
governnent i s responsi bl e for coordi nati ng
mgratory bi rd conservati on under several |aws and
international treaties wth Canada, Mexi co, Japan
and Russia. The P/&i s responsi bl e for the
conservat i on of nore t han 800 speci es of mgratory
birds; it regul ates hunting, studies bird popul ations,
and acqui res and manages many national wldlife
refuges to provi de secure habitat for mgratory birds.

F sheries o . < el
Restoring national |y significant fisheriesthat )
have been depl et ed by overfi shi ng,

pol | ution or habitat danage i s a naj or
effort of the P& Research | aboratories
study fishheal th, genetics, ecol ogy,
nutrition and ot her topics to providethe
information needed to raise fishin
hat cheries and restore w | d fi sh popul ations. As part of this program nearly 80
nati onal fish hatcheries produce sone 50 speci es of fish. The F/6 st ocks nor e t han
160 mllion fishannually.

m__z_%



Federal Ad | . The niissi on of the US Fish
Thr ough a syst emof exci se taxes on fi shi ng and . ..

hunt i ng equi pnent, nore than $50 nmillion per &Wdiferviceisto
year isdistributedtostates for fishadwldife conserve, protect and
managenent. G ants to states fund t he purchase enhance fishandwldife
and devel opnent of critical habitat and research axdtheir habitats for the
on endanger ed speci es. cont i nui ng benefit of peapl e

Law Enf or cenent

The P& enf or ces Federal | aws that protect endanger ed species, mgratory birds,
narine nammal s, and fisheries. The P& carries out U S enforcenent obligations
under international agreenents. Special agents work to prevent expl oitati on of gane
and nongane speci es, suchastheinterstate transportationof illegallytakenwldife.
Wl difeinspector stations at na or ports of entry check thelegal ity of docunents and
permts and i nspect shipnents of |ive aninals andw |l dlife productsto ensure that
protected species are not i nported or exportedillegally.

National WIdlife Refuge System

The National WIdlife Refuge Systemis theworld s |argest and nost di verse col | ection
of |ands and wat erways set asi de specifically for wldife. Qrer 530 refuges stretch
across the continent and over tothe Pacific Islands. They range i n size from
Mnnesota’ stiny Mlle Lacs (lessthan 1 acre) to Al aska' s spraw i ng Yukon Del ta
(approximately 20 ml lion acres). Many early refuges were created for herons, egrets
and ot her water birds. Qhers were set aside for | arge nammal s | i ke el k and bi son. But
nost have been created to protect migratory waterfow . Today, national wildife
refuges play avital rol ein preservi ng endangered and t hr eat ened speci es. They

provi de secure habitat for native pl ants and many speci es of resi dent nammal s, fi sh,
insects, anphi bians andreptiles. National wldliferefuges offer awde variety of
recreational opportunities, and nany refuges have visitor centers, wldifetrals and
envi ronnent al education prograns. Syal | or | arge, each refuge provides vital habitat
for at |east aportionof Averica swldife populations.

§ H'A Little Help
@ ror wildrite




N squal |y National WIdlife Refuge

squal |y Nati onal
WIdife Refuge
(NVR is | ocat ed

8 m es nort heast of

QA ynpi a, Washi ngt on on
thebio ogicalyrich

N squal |y R ver el ta.
Here, the freshwat er of
the Nsqual |y R ver

conbi nes w th the

sal twat er of Puget Sound
toformanestuary richin
nutrients and detritus.
These nutrients support a
web of sealife—the
benefits of whi ch extend t hroughout Puget Sound and beyond.

Toget her wth MA |ister and Red Sal non O eeks, the
N squal Iy R ver forns one of the | argest renai ni ng
rel atively undi sturbed estuaries i n Véshi ngt on.
Al t hough nost naj or estuaries i n Vshi ngt on have
beenfilled, dredged or devel oped, the estuary of the
N squal | y R ver has been set asi de especi al |y for
wildife. In1974, Nsqually NMRwas establishedto
- protect thedeltaanditsdiversity of fishandwldife
habi tats. These di verse habitat types include salt narsh and
mud fl ats, freshwater narshes, estuary, grasslands and woodl ands.

As surroundingw | dlife habitat is|ost to devel opnent, N squal | y NVR becones an
increasingly inportant placefor wldlife, especially mgratory birds. For

sone birds, the Refugeis aplacetofeed and rest before conti nui ng
on, wiilefor othersit istheendof their season s journey.

Qver 300 speci es of birds, nammal s, fish, reptiles and

anphi bi ans i nhabit N squal ly MR naking it an excel | ent

pl ace t 0 observe and study w | dl i fe. The Ref uge provi des
abundant opportunities for wldlife-dependent recreation.
Hking, wldife observation, wldlife photography, fishing

and envi ronnental educationall allowvisitorstolearn nore
about the natural world and the inportance of placesrichin
beauty and bi ol ogi cal diversity. National WIdlife Refuges are set
asi de specificallytoprovide and protect habitat for widife Refuge

nanagers take caretoensurethe activities of refugevisitors donot conflict wththe
needs of thew | dl ife usingthe refuge.

m——4—%



AH story of the Refuge

ThequualIy Rver flows 78 miles fromits source at the N squal |y G aci er on

Mount Rainier tothe Nsqually Del taon Puget Sound. The river, and

particularly the delta, provide alink between the al pi ne snows and rai ns of the
Cascade Mbunt ai ns and t he nari ne wat ers of Puget Sound. It renai ns one of the nost
pristineriversinVdshington Sate.

The first peopletoinhabit the placethat is nowthe Nsqually National Widlife

Ref uge were the ancestors of the Nsqual |y Tri be. For thousands of years, they fished
the N squal |y R ver, building seasonal villages alongits banks. The N squal |y al so
used t he estuary and nudf | at s t o harvest shel | fi sh.

1830’ s and 40' s —Hudson’ s Bay Conpany est abl i shed Fort N squal | y and began
farmnginthe area.

1846 —The McA | i ster and Shazer famlies began farmng the N squal | y del ta. The
MA lister famly livedfor ayear inthetrunks of afewcedar trees wile buildingtheir
| og cabi n.

1854 —Medi cine O eek Treaty signed at the Treaty Tree just north of [-5. Thistreaty
was si gned on t he banks of present-day MA |ister Qeek by representatives of all
Native Anericantribes inthe South Puget Sound area as wel | as representati ves of the
U S governnent, includi ng Gvernor Sevens and the Presi dent of the Lhited S ates.
The treaty sought to end wars and establ i sh fishing, hunting and reservationrights.

1904 —The del ta area was sold to M. Brown, who constructed the di ke to create nore
farmabl e | and. The farmhad a dai ry, chi ckens, hogs, an orchard and honey bees, and
produced hay for feed. The farmoperat ed successful |y for about 15 years under

Brown' s direction and was sol d t o several successi ve owners who continuedto farmit
sporadical |y for the next 50 years.

1967 —Washi ngt on Departnent of F sh & WIdlife (then Departnent of Gane)
pur chased 616 acres of Deltatidel ands and salt nar shes.

1968 —The Brown farmwas up for sal e again. Farmng on t he del t a wanes. The Port
of Tacona proposes to buil d a deep water port facility near the nouth of the

N squal |y R ver. Margaret MKenny or gani zed oppositionto the proposal and

cat al yzed support for protection of the deltafromresource degradati on.

1974 —An ext ensi ve | obbyi ng effort by [ ocal citizens, the N squal |y R ver Task Force,
and the US Secretary of the Interior resultedinthe purchase of Brown Farmand
transfer tothe USH sh & WI dlife Service for nanagenent as a National Widlife
Refuge. This al so protected the del ta fromanother planto developalandfill for Aerce
and Ki ng counti es’ gar bage.



Resour ce Managenent

Pur pose
The Refuge was establ i shed in 1974 “. .. for use as aninviol ate sanctuary, or for any ot her
purpose, for mgratory biras.”

Ref uge Goal s

» To conserve, nanage, restore and enhance native habitats and associ at ed pl ant
andw I dlife species representative of the Puget Sound | ow ands.

» To support recovery and protectionefforts for Federal and S at e t hreat ened and
endanger ed speci es, speci es of concern, andtheir habitats.

» To provide qual ity envi ronnent al educat i on opportunities focusi ng on the fish,
wldifeandhabitats of the Nsqually R ver del ta and wat er shed.

e Toprovidequality wldlife-dependent recreation, interpretationand outreach
opportuni ties to enhance public appreciation, understandi ng and enj oynent of
fish, wildife, habitats and cul tural resources of the Nsqually R ver Deltaand
wat er shed.

Ref uge Resour ces

e Mgratory B rds
e Jonificant Widife Hbitat
» Endanger ed and Thr eat ened Speci es

Wiy i s it necessary to nanage t he r esour ces?

» Loss of habitat dueto devel opnent

* Pol I uti onfromurban runoff, industria andagricultural activities
e Introduction of nonnative pl ants and ani nal s

» Trash such as st yrof oamand fishing |ine

Fbw does t he Ref uge st af f nanage t hese r esour ces?

 Designs, devel ops and i npl enents restoration plans toinprove wldlife habitat
» Monitors the popul ations of endanger ed speci es and mgratory birds

Gonduct s prograns t o educat e peopl e about t he val ue of the resources
Acquires additional landto protect and restore

 (ontrol s nonnati ve pl ants and ani nal s

* Re-pl ants nati ve speci es

e ntrolswater |evel s

How can st udent s hel p t he Ref uge?

Learn about habitats, endangered species and mgratory birds, and teach ot hers
Never dunp anyt hi ng down st ormdrai ns and | abel st ormdrai ns w t h war ni ngs
Protect widifefrompets by followngregul ations

Teach ot hers, includi ng parents, about the Refuge

Reduce, Reuse and Recycl e

* Witeletterstolegislators

m__(;_%






Seasons of the Refuge

N squal |y National WIdlife Refuge neans different thingstodifferent creatures. For
soneit’s aplacewerethey rai setheir young, or astopover during mgration. For
others, it’saplacetospendthewnter or ayear-round hone. Msit Nsqually at nany
ti nes of the year to enjoy an ever-changi ng panoranma of w | dlife. The darker the
graphs, the nore birds there are!

Soring =Nar-My Surmer =Jun-Aug  Fall =Sep-Nov Wnt er = Dec- Feb

WATERFOWL
Sring Sunmer Al wnt er

SHOREBI RDS
Sring Sunmer Al wnt er

RAPTORS

SONGBI RDS
Sring Sunmer Al wnt er

HERONS AND BI TTERNS
Sring Sunmer Al wnt er

m__g_%
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Seasonal Schedul i ng

Wien are the best tines tovisit? Wat types of wldlife can be seen? Nsqually NWRi s
agoodplacetovisit at all tines of theyear. Thew!d ifeyouseewl|l dependonthe
season.

Sori ng (March- May)

The refuge recei ves nost of its visits by school groups duringthelate spring (My).
Msitsat thistineof the year usual | y provi de good weat her. M grati ng songbi rds nove
t hrough t he Ref uge during the spring. Spring mgrants i ncl ude gol df i nches, red-

w nged bl ackbi rds and swal | ows. Vet ch for nesting Canada geese, red-tail ed hawks,
great bl ue herons, bal d eagl es and great horned ow s.

Sunmer (June- August )
The best sumer wldlifeviewngisintheearly norningor evening. B rds nesting on
the Refuge i n the spring can al so be seen duri ng t he summer .

Fal | ( Sept enber - Novenber )

By schedulingfieldstripsinthefall, educatorswll findfewer conflicts wth other
school groups than t hey woul d experi ence i n May and June. A t hough nmany

songbi rds | eave the Refuge for thewnter, fall announces the arrival of Canada geese,
W geons, green-w ngedteal s, nal | ards and rapt ors.

Wnt er (Decenber - Febr uary)

Wnter fieldtrips can be a wonderful experience for groups, all ow ngthemto conbi ne
envi ronnent al education activitieswththe opportunity to see |l arge nunbers of
Canada geese and a vari ety of ducks. Bal d eagl es are al so nore abundant during this
tine. Goups needto be prepared for col d weather and/or rainduringthewnter.

Trail DO stances and Ti nes

D stances and approxi mate hiking tines are fromthe visitor parkinglot. Tines
indicated arefor steady wal king. Addtineto account for wldlife andhabitat observation.

Trail D stance Ti me

Brown FarmD ke Trai | 55mleloop 4 hour s
To (bservat i on Tower Amlesroundtrip 3 hours
ToRng Oke Trail 2mlesroundtrip 1 hour
Tw n Barns Loop Trai l 1mleloop 30 mn.
To R pari an Forest Orerl ook Vadmleroundtrip 15 mn.
To N squal |y Over| ook Imleroundtrip 30 mn.
To MA lister Geek 1L.5mlesroundtrip 40 mn.
To Twi n Barns 1/2 ml e one way 15 mn.

m__g_%



Hking Trail s & Seasonal Trail d osures

The Ref uge has approxi nately 7 mles of trails, includingalmlelooptrail andab5.5
mlelooptrail. Trails provideviews of wldlife habitats and access tothe Educati on
Center. Hease stay onthe observati on decks andtrails. Seasonal closures of trails
occur t hroughout t he year.

Brown FarmD ke Loop Trail (Seasonal)

Thislevel 5.5mlelooptrail isonanearthendike. Thetrail iswdewth both gravel
and di rt surfaces and can be nuddy i n sone pl aces. Al the naj or types of habitat
found at the Refuge can be seenfromthistrail. Vdl kingtheentireloopis not
recomrmended for el enentary school fieldtrips.

To (bservation Tower (Seasonal)
The observationtower islocated 2 nmil es al ong t he east side of the Brown FarmDO ke
Trail. The tower overl ooks salt narsh and nud fl at s and can handl e about 8 peopl e.

ToRng Dke Trail and the R ng b ke Traill

The RngDkeisal/2mletrail located 1 nle al ongthe east side of the Brown Farm
D ke Trail. The east side of the Brown FarmD ke Trai | foll ows al ong the N squal | y
Rver. It offers views of afreshwater narsh.

Twi n Barns Loop Trai l

This | evel, mle-1ong boardwal k passes t hrough woodl ands, grassl ands and freshwat er
nar shes, past the Tw n Barns and an observation platform There are two spur trails
off themaintrail, the R parian Forest Qrverl ook and the N squal |y R ver Qrverl ook. This
trail alsohas aforkthat neets upwth the Educati on Genter.

To R pari an Forest Qverl ook

Ashort trail to an observation deck branches of f the east side of the Tw n Barns Loop
Trail. I't curves through asurge plain, wheretidal changes cause the N squally R ver to
spill intoawooded habitat.

To N squal | y R ver Qverl ook

Alittleunder Y2 mle around the east side of the Twn Barns Loop Trail, the

boar dwal k ext ends for another 150 yards totheriver. Here there i s an observati on
deck wth a nount ed spotting scope for wldlifeviewngal ongthe N squally R ver.

To MA lister Oeek
Toget to MA lister Geek, wal k al ong the sout h si de of the Brown FarmD ke Trai | for
3/4mles. Thissectionof thetrail passes through grassl ands and freshwat er nar shes.

Seasonal Trail d osures

Three mil es of the Brown FarmD ke Trai | betweenthe Rng D ke Trail and MA | i ster
Qeek are cl osed duri ng wat erfow hunti ng season fromearly Qctober to | ate January
(specific dates vary fromyear toyear). Thetrail is closed because waterfow huntingis
al | oned on VWashi ngton State Departnent of F sh & WIdlifelands adjacent tothe
Refugetrail. It isnot safetowalkinthearea, andclosingthetrail provides an

undi sturbed area for waterfow .
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Habi tat s of the Ref uge

The N squal Iy N/R conpri ses a nere 1%of the total N squally R ver vat ershed, but dueto
itsdiversityandrichness of habitats, the Refuge supports nore wldifethanany ot her area of
t he vat er shed.

Freshwat er Mar sh

The freshwat er narsh around the visitor center and visitor parkinglot was first
created in 1970 by nani pul ati ng the fl owof water fromartesi anwel I s insidethe
Brown Farmdi ke. The plants and aninal s i n the freshwat er narsh are adapted to
constant contact wth freshwater inthe formof shal | owand deep pool s and ponds.
Wt er | evel s inthe shal | owseasonal narshes are nmanaged by the Refuge to be dri er
inthe summer and refill inthefall. This nanagenent plan of fers prine nesting and
feeding habi tat for mgrating ducks. Refuge staff are continuingtorestorethis narsh
by pl anti ng nati ve speci es and renovi ng i nvasi ve pl ant s.

Qver 75%of freshwater wetlands inthe Puget Sound have been dredged, filled or
di ked. The Refuge’ s freshwat er nar shes provi de i nportant habitat to repl ace t hat
whi ch has been | ost el sewher e.

Freshwat er Marsh B rds, Ani nal s and P ant s

Brds Ani mal s Hants

Mal | ard M nk Gitail

Marsh W en Beaver Reed Canar ygr ass
Awrican Bittern B ack-tai |l ed Deer Duckweed

Wbhod Duck Red- | egged Frog Paci fic WIl ow

Antal Pacific Tree Frog B ttersweet N ght shade
Red-w nged B ackbi rd Bul | frog Q ab Appl e

Hooded Mer ganser Red H derberry

Singing Nettle




Habi tat s of the Ref uge

@ assl and

The grassl and area, extendi ng to the west and northwest of the Tw n Barns Loop Trail,
is aremant fromthe days when the areawas a farm The hay it produces i s nhow
nowed every sumer to provi de green forage for Canada geese, w geon and nal | ards
duringthefall andwnter. Mbst of the plantsinthe grassland are non-nativetothe
area, includingcultivated pasture grass, annual and perenni al orchard grass, clover,
ryegrass andtal |l fescue.

Aninal s use the grassl and for hunting. Inparticular, red-tail ed hanks and Nort hern
harriers hunt for mce and vol es.

@ assl and Birds, Aninal s and P ant s

Brds Ani mal s Hants
Red-tai | ed Hank Deer M ce ack Medi c
Northern Harri er Townsend’ s Vol e Q eepi ng Bent gr ass
Bal d Eagl es Red- | egged Fog Reed Canar ygr ass
Canada Goose Pacific Tree Frog \el vet G ass
Mal | ard Garter Snake Canada Thi stl e
Aneri can W geon

Shr ub

Brush rows al ong di t ches, sl oughs and t he Brown FarmD ke provi de bl ackberri es,
rosehi ps and crab appl es for mgrati ng song bi rds such as t hrushes. The thi ck brush
al so provi des year-round shel ter for sparrows, towhees and j uncos.

Shrub Birds, Aninal s and P ant s

Brds Ani mal s Hants

Spar r ons Deer Mce B ackberry

Spot t ed Towhee Townsend Vol es QO ab Appl e

Dar k- eyed Junco B ttersweet N ght shade
Thr ushes Rosehi ps

Kngets Showberri es

Chi ckadees




Habi tat s of the Ref uge

R pari an Wodl and

The R pari an Overl ook Trai | w nds t hrough al der and bl ack cott onwood gr oves. The
plants and aninal s of this forest nust be abl eto survivetidal influences onthe
Nsqually Rver. Thisforest isoneof therare, natural |l y-occurring, deci duous riparian
forests found i n Vst ern Vshi ngt on. Drought or fl oodi ng, erosi on or choking silt —
al |l are common and t he habi tat can change rapi dly. Tidal changes intheriver and
sl oughs bring atw ce daily wash of nixed salt and freshwaters, aswell asrichlife-
givingorganic natter called detritus. Aninal s may nove to hi gh ground or be
adapted to swminwater, while plants adapt to survive periodic flooding and retai n
noi st ure when t he wat er s r ecede.

R pari an Vodl and B rds, Aninal s and Pl ant s

Brds

Q eat Horned On
Hooded Mer ganser
Wbod Duck

Mal | ard
Wodpecker s

Yel | ow r unped Vér bl er
Saai nson’ s Thr ush

Ani mal s

Beaver

M1 |'i pede

Mosqui t o

Red- | egged Fog
Pacific Tree Frog
Rver Qter

Sow Bug

Satyr Angl ew ng
Rough- Ski nned Newt
Gterpillars

Hants

Bl ack Cott onwood
Red Al der

B g Leaf Mapl e
Skunk Cabbage
Scour i ng Rush
Moss

Lady Fern

Li corice Fern
Singing Nettle
Snowber ry

O egon Ash

WI | ow

Sal non Berry




Habi tat s of the Ref uge
Woodl and

A ong the east side of the Twn Barns Loop Trail runs a sem-natural woodl and. This
areawas once simlar totheriparianforest, but was | ogged, di ked and farned. Second
grow h trees nowformt he woodl and, i ncl udi ng nati ve speci es such as red al der, bl ack
cottonwood and bi g | eaf napl e. Sone snags (dead, standing trees) still remaininthe
woodl and and provi de nesting habitat for swal | ows and f orage for woodpecker s.

Many of the understory plants are a mx of nonnative plants | i ke the H nal ayan
bl ackberry and Englishivy. This areais undergoi ng restoration work by Ref uge
nmanager s, i ncl udi ng cl eani ng, contouring and repl anting w th nore native pl ants.

Wodl and B rds, Ani nal s and Pl ant s

Brds Ani mal s Hants

Q eat Horned Onl B ack-tai | ed Deer Bl ack Cot t onwood
Hooded Mer ganser Red- | egged Fog Red Al der

Buf f | ehead Pacific Tree Frog B g Leaf Mapl e
Wodpecker s M nk H nmal ayan Bl ackberry
Snal | ows Long-t ai | ed Veasel Singing Nettle

Spar r ows Snowberry

Saai nson’ s Thr ush O egon Ash

Per egri ne Fal con WI 1 ow

Bl ack- Capped Chi ckadee

oni f er ous For est

Tal | Dougl as firs have regrown onthe western bl uffs overl ooki ng the delta. Thi s area
used to contai n an ol d growt h forest whi ch was | ogged nany years ago. Bal d Eagl es
usethetall firsas|ookouts. Qne pair nests here every spring.
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Habi tat s of the Ref uge

R ver

The N squal ly Rver’s sourceis the Nsqually @ acier on Munt Rainier. The river
gathers water fromother tributary streans and sl ons and w dens as it reaches t he
del ta. The del ta has been forned by the river carryi ng and droppi ng sedi nent as it
slows to neet the Puget Sound. The river is notorious for floodi ng and t he di ke has
been breached several tines, includingthe nost recent floods in 1995-96. The
Nsqually Rver isacritical habitat for endangered and t hreat ened sal non runs.

The R ver Qrerl| ook provides a great viewof theriver, includi ng an areainfl uenced
by salt water fromthe Puget Sound. During fishing season, N squal |y Tribal fishing
floatsarevisibleinthevater.

R ver B rds, Aninals and H sh

Brds Ani mal s Fsh
Mer ganser s Rver Qter Chum Sal non
Doubl e- crest ed Cor nor ant Har bor Seal Chi nook Sal non
G eat B ue Heron B ack-tai | ed Deer Coho Sal non
Bel t ed K ngf i sher Beaver Pi nk Sal nmon
Mal | ard S eel head

Salt Marsh

Wiere the freshwater of the Nsqually Rver neets the salt water of the Puget Sound a
richhabitat calledanestuary, or salt narsh, is created. ne square yard of estuary can
contai n 100 cl ans, 2, 000 vorns and 30, 000 anphi pods! Thi s habi tat provides rich
nutrients and sedi nent for plants, aninal s and i nvertebrates. The i nvertebrates, such
as clans and worns, filter mcroscopi c organi sns fromthe wat er.

A ants and ani nal s, however, nust adapt to handl e excess salt. Sone exanpl es are

t he Puget Sound gunweed and pi ckl eweed, whi ch sweat out salt through evaporati ng
poresintheir | eaves. This process deposits asalt filmor dustingontheleaves. Tides

al so fl ood nany channel s and sl oughs, providi ng habitat and food for sal non fry

bef ore they head out tothe Sound, as wel | as adults returni ng to spawn. These fi sh
provi de food for birds such as great bl ue heron, hooded nerganser and gr ebes.

Salt Marsh Birds, Aninal s and Pl ant s

Brds Ani nal s/ FH sh Hants

G ebes d ans Puget Sound Gumweed
Geat B ue Heron Cab Lyndbys Sedge

Common Mer ganser Anmphi pod Tufted Hai rgrass

Caspi an Tern Sal non (see river speci es) A ckl eneed

@ aucous-w nged Qul | S eel head

Buf f | ehead Lugwor m
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Habi tat s of the Ref uge
Mudf | at s

The N squal |y R ver and MA | ister Qeek continual ly drop sedi nent on sone 1, 000
acresthenudflats. Thisareaisrichininvertebrates, includi ngworns, clans and
crustaceans (crabs). During spring and fall mgrations shorebirds gather to feed on
thisweal thof invertebrates.

Midfl at B rds, Aninal s and Pl ants

Brds Ani nal s/ H sh Hants
Vst er n Sandpi per Anmphi pod Sea Lettuce
Dunlin Thr eadwor m Phyt opl ankt on
Aneri can W geon M dge Lar vae
Geater Yel | ow egs Hy Larvae

Cl am

Sai |

Scul pi n

Si ckl eback

Qoen Salt Wt er

The N squal | y NMR boundari es i ncl ude t he deep waters of the N squal | y Reach and
Puget Sound. Here, the narine environnent takes over. Harbor seal s hunt for fl ounder
and Dungeness crab. Scaup and surf scoters feed on cl ans, whil e Aneri can w geon
rest andfeed onseal ettuce (al gae).

Marine B rds, Aninal s and P ant s

Brds Ani nal s/ H sh Hants
Scaup Har bor Seal Sea Lettuce (A gae)
rf Soter H ounder Phyt opl ankt on
Aneri can W geon Cl am
d aucous-w nged Qul | Dungeness Orab

Sal non

S eel head

........




rds of the Refuge

Thefollownglist, although not conpl ete, describes sone of the birds nost cormonl y seenin
eachof therefuge habitats. Drawngs are not toscale. For aconpl etelist seet he encl osed
BrdQecklist. Thechecklist isalsoavailableonlineat nisqually.fws. gov.

Freshwat er Marsh Habi t at

Bel ted Ki ngfi sher (Ceryl e al cyon)

The ki ngfi sher dives fromtheair, headfirst, intothe water
tocatchfishwthits|ong beak. They nest intunnel s dug
intothe banks of riversandlakes. It isgrayonits head
and back wth a gray band across its white breast. The
fenal e al so has arusty col ored band. Bel ted ki ngfi shers
can al so be found al ong the N squal |y R ver.

QG nnanon Teal (Anas cynaopt er a)
Mal e ci nnarmon teal have ci nnamon heads, neck and
underparts. The fenal e i s brown. Ml es ol der than 8 weeks
have red- or ange eyes, yel | ow sh | egs and bright bl ue ontheir
w ngs. They are conmon i n nar shes, ponds and | akes.

Common Yel | owt hr oat ( Geot hl ypi s tri chas) 3"!‘&

The nmal e conmon yel | owt hroat has a broad bl ack * ¥

nask and a bri ght yel l owthroat and breast. The fenal e -

| acks t he bl ack nask and i s nore ol i ve col or. They can " -
be found i n grassy fiel ds, shrubs and narshes; it nests on oy,
theground. It oftenholdsitstail cockedlikeawen. Its 7 -.r
songisaloud, rollingwchitywchitywchity wch e

G eat Bl ue Heron (Ardea herodi as)

Qe of the larger wadi ng birds, the great bl ue heron stands 4

feet tall. It isslatebluewthawhite head, ablack stripe

ext endi ng above t he eyes, and a white fore neck streaked wth
bl ack. The great blueis graceful and naj estic, as areal |l herons.
They eat fish, frogs and mice (spears fish and flips t hemupwar ds,

catchingtheminmdair), and are resi dents of freshwater narshes.
They can al so be found al ong the N squal |y R ver.




rds of the Refuge

Freshwat er Marsh Habi t at

Mal | ard ( Anas pl at yr hynchos)

Thenaleisidentifiedby his netallic green head and neck,
yellowbill, narrowwhite col | ar, and chestnut breast. H ack
tail feathers curl up. A“pudd e duck” that feeds wth
itstal intheair and head underwater. The nal | ard

can be observed inavariety of wetland habitats.

NVar sh Wen (A st ot horus pal ustri s)
Thislittle bird has abrow crown, bol dwhite eye line, black
triangl e on upper back streaked w th white, and underparts
that are nostly white. The narshwen's call sounds |ike a
| awn sprinkl er whi sh, whish. It isfoundinreedy freshwat er
nar shes.

Nor t her n Shovel er ( Anas cl ypeat a)

The shovel er has alarge, spatula-likebill that is|onger
thanits head. The nal e has a green head, white breast, and
brown si des; fenal es have agrayishbill tingedw th orange.
It isfoundin ponds, narshes and bays.

P ed-bil | ed G ebe (Podi | ynbus podi ceps)

The pied-billedgrebeis asnall, stocky brown birdwth a bl ack
ringaroundits stout whitishhbill, ablack chinandthroat,
and pal e bel l'y. It nests around nar shy ponds and sl oughs
and tends to hide fromintruders by sinkinglike a
subnarine until onlyits head shows. Gebes spit up pellets
of indigestiblenaterials, suchas bones, |ike ow s do.

Red-w nged Bl ackbi rd ( Agel ai us phoeni ceus)

Inthe spring, the red-w nged bl ackbi rds are conmonl y
found nesting inthe freshwat er narsh. The nal es have a
bl ack body wi th red pat ch on the w ngs, while fenal es are
typically abrowner, stripedtone. Both have arel atively
stocky body wthroundedwngs andafairly short tail.

VWod Duck (see B rds, VWodl and Habi t at s)
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rds of the Refuge
@ assl and Habi t at s

Anrerican Gl dfinch (Garduel is tristis)
Thisisabright-yell owbirdwth a bl ack cap and wngs. It
is conmon inflocks inweedy fields, bushes and roadsi des,
and i n seed-bearing trees.

Barn Swal | ow ( H rundo rusti ca)

Thi s swal | owhas an i ri descent bl ue back, w th a ci nnanon-
colored bel ly andthroat. Msst distinctiveisits|ong, deeply
forkedtail. It nakes open cup-shaped nud nests. If it can't
findany nud, it nakes its own by wal king i n water and t hen
sal. It eatsinsectswhileflying.

Canada Goose ( Brant a canadensi s)

The Canada goose i s t he nost common and best - known goose. It is
identifiedby the bl ack head and neck and broad whi te cheek. It can
be seeninlarge flocks, grazinginopenfieldswthinconmuting

di stance of water. The refuge i s i nhabi ted by two subspeci es whi ch
differ greatlyinsizeandslightlyincolor, thewesternand

cackling. The characteristic honki ng of the westernis wel | -known.

Ki || deer ( Gharadri us voci f er us)

Ki |l deer have two bl ack stripes onawhite breast.

They are coomon i n fields and pastures as wel | as on

shores and ri verbanks. The kil | deer eats i nsects,

worng and grubs, andis askilledactor, feigning
inurynear itsnest tod stract intruders.

Northern Harrier (drcus cyaneus)

Bot h sexes of the harrier have a di stinct white area betweenthe
| oner back andtail calleda “white runp patch.” Fenal es are
br own above and whi t e bel oww th dark streaks. Mil es are gray
above and whi t e underneat h. They fly cl ose to t he ground
searchingfor nmice, rats, frogs, rabbits, snal| birds and ot her
snal | prey.




rds of the Refuge
@ assl and Habi t at s

Per egri ne Fal con ( Fal co peregri nus)

Large and st ocky w t h poi nt ed wi ngs and short tail.

The peregrine has a dark head, uni fornmy patterned
underw ng, and gray or dark barring on bel | y. The f ast est
diving bird, the peregrine di ves on snal | er birds at speeds of
up to 200 m1les per hour. A though nolonger |isted as an
endanger ed speci es, the peregrine fal cone i s now

consi der ed t hr eat ened.

Woodl and Habi t at s
f.
s - Common Flicker (ol aptes aur at us)
Hickers are | ay-si zed woodpecker s w t h br own back, no white on w ngs,
and a bl ack breast crescent. Inflight, notethe white runp, and sal non
col or under wngs andtail. Otenseenonthe ground eating ants. It is

comon i n open country near |arge trees. The
cal isaloudrepeated flickor flicker.

Car k- eyed Junco (Junco hyenal i s)

Juncos arerather tane sparrons wthlight pink bills, gray
or bl ack hoods and white outer tail feathers that can be
seen when they fly. Gtenseeninflocks, they hop onthe
ground and pi ck up snal | seeds. Inw nter, juncos are
easily attractedtofeedingstations.

QG eat Horned Onl ( Bubo vi rgi ni anus)

Thislargenocturnal ow isdistinguishedbyitslargeear tufts
(feathers, actually, not ears!). The great horned ow w | take prey as
| ar ge as skunks and of t en preys on baby barn ow s. Look for great
hor ned ow s near t he Tw n Barns.

Anerican Ql dfi nch (see B rds, G assl and Habi t at s)
Bel ted Ki ngfi sher (see B rds, Feshvater Mirsh Habitat)




rds of the Refuge
Woodl and Habi t at s

P | eat ed Wbodpecker ( Oryocopus pi | eat us)

Promnent red crest, bl ack wth white under wngs. The pil eat ed
woodpecker s eat insects fromthetreesinwhichthey drill their
nests. Ohce abandoned, their nests are then used by squirrel s,
swal | ows and wood ducks.

Ruf ous- si ded Towhee ( A pi | o er yt hr opht hal nus)
Thi s | arge, ground-feedi ng sparrowhas rufous sides, awite
belly, andalongroundedtail wthlargewhite spots. Itsbackis
spotted wi th white. Towhees are commonl y seen i n brush, heavy
under gr owt h and wood nmar gi ns. They hop wi t h bot h f eet t oget her,
and usual |y fly cl ose to t he ground.

Song Spar row ( Mel ospi za nel odi a)

Long, rounded tail, punpedinflight. Broad, grayi sh eyebrow
and broad, dark stripe borderingwhitishthroat. Uper parts
usual |y streaked. Breast a sois heavily streaked, wthlines
converging at acentral spot. Legs and feet are pi nki sh. Found
i n dense, brushy areas.

Red- breast ed Nut hat ch ( S tta canadensi s)

Asnal | acrobatic birdthat clinbs up, around or down a trunk
head first. Itswhiteface, solidblack cap and bl ack eye stripe are
di stinctive. Both nal es and f enal es have a pal e or ange
underbel ly. Gall is aweak, nasal yenk. Gormon i n deci duous
wood| ands.

Wod Duck (A x sponsa)

The | arge head, the short neck, andthe long squaretail are
good fi el d marks. No ot her duck has the | ong sl i cked- back
crest. They feed on pl ant naterial s, fromduckweed to
acorns, and sone i nsects. Nestingisinnatural tree
cavities or nest boxes. Fairly conmon i n open woodl ands
near ponds or rivers.




rds of the Refuge
Qoen Witer Habitats

Aneri can Wgeon (Anas aneri cana)

The w geon i s a surface feedi ng duck that eats nostly
aquatic plants. Inflight, wgeons are nostly brownwth
awhite w ng pat ch. The nal es have green and white on
top of their heads.

Bal d Eagl e ( Hal i aeet us | eucocephal us)
Adult baldeagles arereadilyidentifiedby awiite head andtail
and huge yel lowbi | |. I nmat ure bal d eagl es are nostly dark
broan; it takes four or fiveyearsfor baldeaglestoreachfull
adult plunmage. It feeds nai nly on fish. The bal d eagl e was
an endanger ed speci es, but thanks to i ntense

recovery prograns popul ations are i ncreasi ng.

Doubl e- crest ed Gor nor ant ( Phal acr ocor ax aurit us)

Large, rounded throat pouch i s orange year round. Doubl e crests are
sel domvi sible. Its body is black throughout. K nked neck is
distinctiveinflight, flieswthrapidwngbeat. The cornorant is a
resi dent al ong coast, | akes and est uari es.

Northern Pintail (Anas acuta)
Wien feedi ng, this dabbling duck “tips over” for its neal
(plant natter) showng off itslongtail feathers. The nal e
has a chocol at e br own head and whi te neck w th a dark
stripdownthe back. B ack central tail feathers extendto

.!. ~_ forma“pintail.”

Rng-billed QI (Larus del anarensi s)
Adul t s have bl ack ring around yel l owbi | |, greeni sh-yel | owl egs, pal e-
grey nantl e, white head and underparts, and bl ack prinary feat hers
tippedwthwhite spots. Their heads are streaked wth browin
wnter. These gulls mature i n 3 years and acqui re newand
different plunageineachof their first threewnters.

Nort hern Shovel er (see B rds, Freshvat er Mirsh Habi t at)
Ml lard (see B rds, Feshvater Mrsh Habitat)

P ed-billed Gebe (see Brds, Feshvater Mrsh Habitat)
Barn Snal | ow(see B rds, G assl and Habi t at s)
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Mamral s & Anphi bi ans of t he Ref uge

The followng list, although not conpl ete, describes sone of the ani nal s nost conmonl y
seenonthe ref uge.

Beaver ( Gastor canadensi s)

Anmammal wthlongincisors, webbed feet andlong flat tail.
Beavers construct dans for hones i n | akes and streans by
chewng downtreeswththeir largeteeth. Wsual ly very shy and
nost active at night, they canbedifficult to see.

Qoyot e (Gani s | at rans)

Qoyotes have | arge pointed ears and afl uffy tail. About the

size of alarge donesticated dog, their tracks can be m st aken
for those of donesti cated dogs. Qoyotes eat snal | rodents,
hares, Canada geese and soneti nes | arger ani nal s such as

newbor n f awns.

ack-tail ed Deer ( Qiocoi | eus hem onus col unbi anus)
B ack-tai |l ed deer usual |y stay wthinthe areawerethey are
born. Mal es growbranching antl ers. Both nal es and

fenal es have dark brown or bl ack flattenedtailswthwhite
underneat h. Li ke al | deer, bl ack-tailed deer browse
excl usi vel y on veget ati on such as sal al, huckl eberry,
bl ackberry, bitterbush and snowbr ush.

Nor t her n Red- | egged Frog ( Rana aur or a aur or a)

Adults areupto 10 cmin |l ength. Uoper surface and si des are

usual |y reddi sh brown, wth afewdark spots or bl otches, while
under si de of bel |y and i nner | egs are a pi nki shred. Livesinor
near narshes, streans and ponds, and i s usual | y voi cel ess.

Pacific Treefrog (H/laregilla)

Adul ts are about 4 cml ong and can range i n col or from
greento brownto gray. Typical |y have dark bl ot ches on | egs
and are characteri zed by a whi t e- border ed dark st reak

runni ng t hr ough each eye. Their cal |l sounds sonet hing |ike
weck-it. Pacifictreefrogs, |ikenost treefrogs, have sticky finger
pads that allowthemtogripontothetree.
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Mamral s & Anphi bi ans of t he Ref uge

M nk ( Mist el a vi son)

Mammal s up to the size of a snal |l house
cat, mnks have a | ong sl ender body,
short | egs, slender tail and dark brown
fur. They can be found around freshwat er
nar shes, streans and | akes. M nk eat
nuskrats, vol es, fish, shorebirds, young ducks
and anphi bi ans. Main predators of mnk are
hunans (for their fur), hawks and ow s.

Deer M ce ( Peronyscus nani cul at us)
Asnal |l nouse w th | arge nenbranous ears. Deer mce
prinarily eat seeds and fruit and can be found i n grassl and,
shrub and woodl and habi tats. They are preyed upon by

R ver Qter (Lutra canadensi s)

Fur-bearing mammal with | arge canine teeth, | ong

sl ender body, short |egs, four webbed feet and a |l ong
tail coveredwthdensefur. Liveinstreans, |arge

| akes, rivers and seacoasts. Rver otters eat avariety of
fish, frogs, and occasional |y snal | diving birds and
snal | nammal s. They can di ve 60 f eet bel owwat er
surface and stay underwat er for up to 4 mnutes.

i /)

i Wi | /, ) | Townsend' s Vol e (M crot us townsendi)

‘ Snal | nouse-1i ke mammal w t h rounded nose, short bi -

coloredtail, andlongfront teeth for gnaw ng. Vol es are
nost commonl y found i n the grassl and and woodl and
areas and eat seeds, roots, berries and nushroons. They
are inportant to nany pl ants because they hel p scatter
seeds and spores, and the tunnel s vol es create i nthe soil
ai des wat er absorpti on.
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P ants of the Refuge

The fol  ow ng, al t hough not conpl et e, descri bes sone of t he nost cormonl y seen pl ants in
each of the Refuge habitats. Foi sonous pl ants such as stinging nettl es, bittersweet ni ght shade
and poi son henhock are descri bed i nthe next section under nedi cal consi derations.

Freshwvat er Marsh Habi t at N T
'£":" i)
Paci fic WI | ow(Salix | asi andra) J v o
The Pacificwllowtree cangrowupto 20 neters tall. The bark o I
of thetrunk is dark gray to dark brown. The | eaves ar e narrow B r
and long tapering to aslender tip. The tree al so produces nal e Lt A
and f enal e cat ki ns whi ch appear yel | owand hai ry. ' “}V’a._

IJ
1

Duckweed (Gl I i tri che het er ophyl | &)

A W\ l Forns continuous nats (each | eaf | ess than 1 cmw de) in

i e A shal | owwat er. The nat s appear free-floating, but arerootedin
; t he mud.

Gittails (Typhalatifolia) lk |'III|,||I

Leaves growaround base of the nai n stens. The t op of these stens
formthe characteristic “cattail,” whichis nade up of nal e and | lell,{
fenal e flowers. Gattails are found prinarily in pernanent wet!| ands
grow ng i n standi ng wat er and can reach a hei ght of 3 neters.

( | & Reed Canarygrass ( Phal ari s ar undi nacea)
(ne of the nost i nvasi ve grass speci es inthe Pacific Northwest, reed

i J' ;f‘, canarygrass grows as a dense thi cket i nwetlands. The plant’ s stens
| \¥ areusually 1cmwde and canbe upto 2 neterstall. The | eaves are
Ay % % bl ue- green when fresh, straw col ored when dry.

@ assl and & Shrub Habi t at s

The grassl and contai ns nast |y nor-nat i ve grasses, wiichare oftendifficult
toicatify.

Bl ack Medi ck ( Medi cago | upul i na)

Lowgrow ng plants that flower inthe springwth violet flowers.
Relatedto cl over and oftenreferred to as hop cl over.
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P ants of the Refuge

Canada Thi st e ( d rsi umar vense)

Soi ne-ti pped | eaves, spines lessthan 1 nminlength, wthflowers
that appear spi ny and usual |y purpl e or reddi sh. Thistl es have
deep-seated, creepingrootsthat al |l owthemto take hol d easily.

Woodl and Habi t at s

Bl ack Cott onwood ( Popul us bal sam fera tri chocar pa)
Gtenfound near rivers andinwet forest habitats, the
deci duous bl ack cottonwood has a heart - shaped | eaf .

f’]}
i A .'"--'-_';_ o Red Al der (A nus rubra)
) '.’3---'_'j<} The red al der is a conmon nat i ve deci duous tree w th serrations

ia_;.:"e_;- 25 aongits|eaf edges.

B g Leaf Mapl e (Acer nacrophyl | un
A common Nort hwest deci duous tree, the big | eaf mapl e can be
identifiedbyitsleaf wthitsfived stinct fingers.

' é Scouri ng Rush ( Equi set umhyenal e af fi ne)

1 - Relatedtothe horsetail, the scouringrushis aplant often
= | 1 found i nwetl ands. The pl ant grows tall, green spi kes

1 conposed of segnent s.

Skunk Cabbage ( Lysi chi ton aneri canumn)

Anot her common wet | and pl ant, the skunk cabbage i s so naned
for its skunky, nusky odor. It has broad green | eaves and bl oons
abright yell owflower inspring (riparianforest only).

M w7 i= Snowberry/ Waxberry ( Synphori carpos al bus)
\__"-W"ii'i This shrub grows inthe both the riparian forest and woodl and areas. |t
. canbeeasilyidentifiedbyitssna |l wiiteberries.
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P ants of the Refuge
Salt Marsh Habi t at

Lyngby Sedge ( Garex | yngbyei)
Acommon coastal , estuarine (salt water) plant species. It hastall,

round stens with a purplish brow base. Has both nal e and fenal e
fl oner spi kes (see cl ose up) whi ch bl comApril| through July.

R ckl eweed (Sl i corni a paci fi ca)

GCommon i n sal t nar shes t hr oughout t he Puget
Sound. The stens of pi ckl eneed are conposed of
short interlocki ng segnents. The fl owering stens are

greenwth areddi sh or purpl e cast and the fl owers
aretiny yel lowclusters at thetips of the stens.

Puget Sound Qunweed (@i ndeliaintegrifolia nacrophyllya) R
Asticky succul ent that emits a strong, nusky-odor. The stens A

' i 1"-\.

are stout and soft-hairy or nearly hairless. B oons wth [ TR
sunfl ower-1ike fl oner heads. The Puget Sound gunweed i s AR %
sticky w th a whi te gummy sap. Y

W

LT
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Bt toact onweat youlearnisdl
thet red lyrattes.”
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Where the River:Meets the Sourid
P, - —

HeldTrip Preparati on

The US FHsh&WIdife Service educates the public about the environnent inorder to
wor k t oget her on conservi ng, protecting and enhanci ng pl ants, ani nal s and t hei r
habitat. The N squal | y NMR envi ronnent al educat i on programenabl es student s
young and ol d to | earn t he val ue of our ecosystens. Wen we col | aborat e w t h school s
and ot her educati onal groups, we extend the | earni ng process beyond convent i onal

cl assroomlinmts and benefit soci ety i nmeasurabl y.

Envi ronnment al Educati on Goal s

* Respect for al lifeforns.
» Abasi c under st andi ng of the total environnent.

» Asense of bel ongi ng to a special hunan ni che w t hi n t he envi ronnent .

» Afeeling of responsibility towards |ife and accountability for human i npacts
upon t he envi ronnent .

* Theskillstoidentify and resol ve envi ronnental probl ens.
e Participationinall |evel s of environnental stewardship.

Envi ronnent al Educati on (bj ecti ves

Avar eness
To hel p i ndi vi dual s and groups acqui re an awar eness and sensitivity to t he ecosystem
—thetotal environnent andits interactions.

Know edge
To hel p i ndi vidual s and soci al groups gainavariety of experiencesinandacquirea
basi ¢ under st andi ng of the envi ronnent and its associ at ed probl ens.

Atitudes

To hel p i ndi vi dual s and soci al groups acqui re a set of val ues and feel i ngs of concern
for the environnent and to hel p notivate themtoward active participationin

envi ronnent al i nprovenent and pr ot ecti on.



Sills
To hel p i ndi vidual s and soci al groups acquirethetool s for identifyingand sol ving
envi ronnent al probl ens.

Fartici pation
To provi de i ndi vi dual s and soci al groups wth an opportunity to be acti vel y i nvol ved
inall levels of workingtoward the resol ution of environnental probl ens.

Key Ecol ogi cal Goncept s

e A the Refuge, wldlife needs cone first.

Widifeetiquetterequires peopletostayonthetrails, toharvest nothing fromthe
habi tat, and to be qui et and unal arming. WI dl i fe depends upon habitat for food,
shelter, safety, cleanair and cl eanvater.

e Heal t hy ecosyst ens are di verse.

Adiversity of lifeindicates that the ecosystemisintact, andthat pl ant and ani nal
popul at i ons have a better chance of survivingin our changi ng environnent .

e Ogani sns adapt to habi tat conditions i n order to survive.

Each habitat isits ow mni ecosystem providingdifferent needs for different

or gani sns.

e Lifeisinterdependent.

Ecosystens exi st inadelicate bal ance. Asingle change, such as anintroduced speci es,
can upset the bal ance and t hreat en pl ant and ani nal popul at i ons.

e Mst birds mgrate, flyingnorthinthespringandsouthinthefall.

B rds use particular routes call ed fl yways. N squal |y NMRis onthe Pacific Hyway, and
provi des i nportant feeding, nestingandrestingfor all sorts of birds. As habitat is|ost
todevel opnent, it isinportant to save these key habitats for mgratory birds.

e Brerylivingthingis born, natures and dies, transferringits energy tonewlife.
The process of birth, deathandrebirthisreflectedinthe end ess cycl e of the seasons.

e The N squal | y I ndi ans have hunt ed, fished and gat hered food and naterial s inthe
N squal | y R ver wvat ershed for t housands of years.

The Tribe ceded land rights tothe Lhited Sates inthe famous Medi ci ne G eek Treaty,
right onthe banks of MA |ister Geek. Today, the Tri be owns | and al ong t he ri ver and
at thedelta, fishesthe Nsqually Rver and MA |ister Qeek, runs two sal non

hat cheries onthe N squal |y R ver, and takes a | eadershi p rol e i n | and nanagenent .

e Nsqually National WIdlife Refuge canme about through a grassroots effort to
preserve habitat for widife.

O king and farmng i n the past had changed nuch of the area fromfl uctuating fresh
and salt water wetl ands to habi tat untouched by the tides. Today, habitat restoration
enhances the habitat for mgratory bi rds. Peopl e ever ywher e nake deci si ons t hat
affect wldife. V& areresponsiblefor our i npacts upon the environnent.
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Ref uge Resour ces & Assi st ance

Heldtripsat the Rfuge are teacher | ed. Goup | eaders are expectedto plan and | ead
their oanfieldtrips. Inorder for students to have t he nost productive educati onal
experience, it isrecomendedthat teachers attendafieldtriporientationworkshop,
visit the Refuge andwal k thetrails, and have clearly defined fiel dtrip goal s.

N squal I y N\Rdoes of fer resources and assi stanceinneeting fieldtrip | earning
obj ectives. Gal|l Refuge staff for suggesti ons on howt o organi ze groups, pl aces to go,
and activitiestodo. Sone of the fol |l owng additi onal services can be request ed by
checki ng t he appropri ate bl ank on the “Appl i cation for Reservations” form

Qientation Tal ks by Vol unt eers
Ref uge vol unt eers are avai | abl e upon
request to give brief (15 20 minut es)
orientations togroups wthreservations.
Inorder for the Refuge staff and

vol unteerstoorient thei r program
towards your teachinggoal's, it is
inportant that youfill inthe sections on
thereservationapplicationentitled“FHeld
TripQals,” “ReHeldTripActivities,”
and “At-the-Refuge Activities.”

Refuge Faci lities

Par ki ng

Adjacent tothetrail systemand M sitor
Center isavisitor parkinglot, wth space
for buses.

Rest r oons

Handi capped accessi bl e rest roons, open
during dayl i ght hours, are across the deck
fromthe Msitor Genter. There are al so
sani kans out si de next to the Tw n Barns.
Therearenorestroons alongthetrails.

Dri nki ng Fount ai ns

There are dri nki ng fount ai ns across t he
deck fromthe Msitor Genter, andinthe
Educati on Genter. Thereis no dri nki ng
vaer onthetrals.

Tel ephone
There i s a pay phone acr oss t he deck from
theMsitor Genter, next tothe restroons.

Vsitor Center

The Center i s open Véd- Sun, 9: 00 amt o
4: 00 pm M sitors can request brochures,
pur chase passes and educat i onal itens,
check out di scovery packs, request to view
a vi deo, and cont enpl at e t he freshwat er
mar sh. School groups (nmaxi mumof 10 at
atine) nay exploretheinterpretive

exhi bi ts onthe N squal | y wat er shed,
Pacific Hyway, Deltahistory, and

N squal |y Rver salt narsh and estuary.

Trash Cans

A though trash cans are | ocated at the
parking lot, Msitor Genter and Educat i on
Genter, werequest youtake all trashwth
you and recycl e!

Educat i on Cent er

The Educat i on Genter hol ds exhi bits and
hands- on acti vity cl assroons. G oups are
limtedto 30 students at one tine and
nust have reservations. Larger groups
Wl beaskedtosplit intosnaller groups.
The exhibits include avariety of bird
nounts, a freshwat er aquari um and a
di spl ay of nests and skull's. M ew ngthe
exhi bi ts takes 20- 30 mnut es. Each room
has hands-on activities built around a
particul ar thene (see +Ste Activities
section). It takes about an hour to
conpleteal |l thestations. Theactivities are
nost appropriate for Gades 3-7.
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Maki ng Reservati ons

I'n order to acconmoaat e as nany groups as possi bl e, advanced regi strationis requiredfor
all school groups participatinginthe Rfuge s environnental education program

FowlDo | Regi ster?

e Gl the Refuge and ask to schedule afieldtrip. Youw || be sent an “Application
for Reservation.” HIl thisout andsendit tothe Refuge.

e Youw || receive aconfirnationof your registrati on and ateacher’s packet from
t he Ref uge.

e Al reservations are nade onafirst-cong, first-served basis.

Wiy are Reservati ons Requi red?
Nsqual ly National WidlifeRfugeisapopular placewthlimtedfacilities. By
havi ng teachers regi ster their cl asses we can:

» Schedul e cl asses so they do not conflict wth another group. Thi s reduces
overcrowdi ng of Refuge facilities, mnimzes wldlife di sturbance, and ensures a
better opportunity for wldlife observation.

» Mordi nat e vol unt eer s who provi de orientations to groups.
* Provide better interpretive and educati onal prograns.

» Determne t he nuntoer of peopl e participatinginvarious activities onthe Refuge.
This informati on nmay be used to obtai n funding for i nprovenents to our public
use prograns.

How Many QG oups May Visit Dail y?

The nunber of groups nay vary. However, the nunber of total studentsislimtedto
about 100 on any gi ven day. Thi s may be fi ve groups of 20 students or two groups of
50. Thisisinadditiontotheind vidual s and famlies who do not have reservati ons.

Does Regi stration Qiarantee a Vi si ting Dat e?
Yes, if you have obtai ned a confirnationinwiting.

Wiat About t he Ent rance Fee?
For afeewai ver, groups nust neet thefollowngcriteria
» The educational activity of thegroupis fornally

structured, wth an approved course of study that focuses
on the natural environnent.

» The students areinvol ved in ahands-onfieldactivity on
Ref uge | ands.

Goups that qualify for afeewaiver wll have “exenpt”
stanped on their confirnation noti ce.
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Qui del i nes for Refuge H el d Tri ps

rtanrulesarenecessarytohepprotect thewldifeandfacilitiesa Nsqually NR

Take Anay Onl y Menori es
Al plants, aninals and artifacts are protected. Sudents
nay t ake onl y phot ogr aphs, draw ngs and nenori es.

Wl k and Tal k Quietly

By wal ki ng slowy and qui etly you greatly
i ncrease your opportunitiestoobservewldife.

For Safety, Say Wth the G oup

H ease stay wth your grouponthetrails!
Each group nust be acconpani ed by an
adul't at all tines, and for every ten
students there nust be at | east two adultsin =
at t endance.

Be Avare of Your Trash
Avoidlitteringthetrails, and nake aneffort to
pickuupanylitter yousee. Bringlitter andrecycling
bags wi t h you.

e Educat i on Cent er
G oups reserving the Educati on Center are
expected to | eave the pl ace cl ean. Thi s i ncl udes
) pi cki ng up trash, cleaningtables, and putting

p anay chairs and activities. Heaserefrainfrom
touching the bird nounts as the natural oil on
/ ////,7/qu p your fingers can damage t hem
¢ $
[ 7
i

Lunch

7
// 14 I Lunches shoul d be eat en out si de, onthe

/
I
///4 / // / 7 N cover ed deck out side the M sitor Center, onthe
////// AL bus, or at the picnictabl es|ocated outsidethe
/ / ] Tw n Barns or Education Genter. The
// ?7/77 Education CGenter and M sitor Center are not
/// ; avai | abl e as a | unch room

Help Rrotect the Widlife

) — To prevent di sturbancestow ldife, buses and

{_ﬁ — \ ” privat e vehicles are not al | oned on Ref uge

1.5_’;)} \ ~—— nai nt enance roads and trails w thout prior
~ SN aut hori zati on.
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(heckl i st for a Successful Held Trip

D) Befamliar wththe Refuge site, resources and background i nf or nati on.

10)

11)

12)

13)

14)

Atendingafieldtriporientati onworkshop or naki ng a personal visit is
hi ghl y r ecomrended.

Reviewthe infornati oninthe Educat or’ s Gui de.
Request an applicationtoreserveyour fieldtripdate.

Identify your objectives. Wat do you want students to | earn? Devel op | esson
plans and activitiesthat fit your curricul umand t ake advant age of students’

interests. Designworksheets for your studentstouseduringtheir fieldtripto

enhance | earning (optional ).

Have your schedul e wel | t hought out and coordi nated wth Ref uge staff.
(onsi der snal | group di vi sions, distributionof equi pnent, travel tine, timng
of activities, andrainy day alternative activities.

Fax or nai | your applicationtothe Refuge at | east 2 weeks before your visit.

Recei ve confirnation formfromRefuge staff by nail or fax. Thisw | incl ude
adetaileditinerary andinstructions.

Arrange transportation.

Recruit adul t | eaders who can assist wthyour fieldtrip. Aratioof 2adults for
10 studentsis required. Enphasizethisistobeafun-filledlearning
experi ence.

Have students’ parents visit the Refuge or arrange an i nfornati onal neeting
at your school . Make copi es of maps and itinerary for each group | eader.

Proper dressisinportant. Ask students to bring awarmjacket or rain gear
and towear clothes they won't mind getting dirty. Sudents shoul d wear
sturdy wal ki ng shoes. |f you need themto bring a bag, backpacks wll free
hands towite, point out interestingani nals, and use bi nocul ars.

Don't forget |unches and water! Bring a bag for col |l ecting | unch gar bage.
There are no dunpst ers at t he Ref uge.

Nane tags wthfirst nanes are hel pful for students, group | eaders and staff.
Prepare students for their fieldtrip. Let themknowwhere they are goi ng and

t he behavi or expected of them ARefugeis different froma park or
pl aygr ound.

___15) Arivereadytofoll owyour plan, and bring your confirnationforngs).
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G oup Managenent Ti ps

Agreat handout to copy for parent and group | eaders.

| f you have appr ehensi ons about | eadi ng a group of chil dren away fromthe four -
wal | ed constrai nts of aclassroom rel ax! There are several techni ques you can useto
keep the group’ s attention and nai ntai nthe feel i ng of freedomand open expl orati on.

Be Prepar ed!

Read over the acti vities before comng
to the Refuge. The nore confortabl e
you are, the nore confortabl e the
students wll be.

Be Ent husi ast i ¢!

Ent husi asmi s a greater catal yst than
knowi ng a bunch of names. Wiat ever
you aredoing, doit wth gusto! Get
down on your hands and knees t o | ook
at theplants. Astheleader, youset the
tonefor the studert s experi ence.

Have a Focus

Wien you stop to | ook at sonet hi ng,
focus on sonet hi ng concrete. Gat her
the group inasemcirclewth everyone
facing toward the obj ect of attention.

Ask Quest i ons

Encour age t hi nki ng and gr oup
i nteraction by aski ng questions; spark
their i magi nation. For exanpl e, “Wy
isthereaholeinthe ground here?”
“Howdid it get here?” “Wat woul d
you need tolive hereif youwere a

?” Wienever possi bl e, ask
questions i nstead of giving
i nfornat i on.

Soeak with t he G oup

Soeak | oudl 'y and cl early, facingthe
group. Talk wththe group, not at it.

Make Eye Cont act

Make eye contact w th your students. |f
necessary, you shoul d face t he sun, rat her
t han havi ng the students | ook into t he
sun.

Be Patient wth Answers

d ve students tine to t hi nk and answer
questions. Gunt to 10 before reveal i ng
t he answer .

Denonstrat e

Keepit sinple. Denonstrate an activity
asyouexplainit.

Encourage Quri osity

Encour age your students to pursue their
natural curiosity. Any observation they
nake i s a good one. If they cone upwth
guesti ons you cannot answer, have t hem
wite themdown; they can | ook up the
answer or ask a staff nener | ater.
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Medi cal Consi derati ons

I nsect &ings

Because your tripto N squally NMRw || be out doors, educat ors shoul d be preparedto
deal wthinsect stings and bites. Teachers shoul d knowif any students areallergicto
insect stings, andthosewth all ergi es shoul d bring thei r own nedi cati ons. Mbsqui t oes
can be abundant during war ner nont hs, so bring i nsect repel | ent.

Hay Fever and Ast hna
Those wthrespiratory probl ens or al |l ergies to pol | en shoul d bri ng nedi cati on.
Vearing a respiratory nask nay be hel pful .

Poi sonous A ant s LS

Mbst pl ants on the Ref uge are harniess. However, there are a fewt hat e '

can present serious probl ens to unwary visitors. Everyone shoul d know . _.'ﬂ*"f'-"fm,.

what t hese poi sonous pl ants | ook | i ke. Renenber: H ease | eave t he - L

platsaxdberriesfor thewldifeof the Rfuge. {15‘- : f!':.
£ iy

Poi son Henhock i s extrenel y deadly i f eaten or chewed. Thi s pl ant Er ey i

I

can growto be over six feet tall. The hol | ow erect stembranches
ext ensi vel y and has purpl e-red spl ot ches. The | eaves | ook very
simlar toparsley, andthe fl oners are tiny, white, and nunerous.

Poison Hemlock
Conium maculatum

:.l'\.-

S
Singing Nettl es can be a nui sance t o anyone who t ouches t he
plant, resultinginanitching, burningsensationfor several

\ II. K. hours or | onger. Thi s pl ant has strongly angul ar, unbranched
2 Hr‘ff“ - stens. The | eaves growopposite onthe stemw th | ong st al ks.
F:.iﬁ,/: They have equal | y | ong, broadly heart-shaped bl ades w th very
: promnent hairs. Nettles can growto nore than six feet in hei ght and

are found nostly i n noi st, shady pl aces.

Orcadoa o s sl
S
B ttersweet N ghtshade can be found al ong sone ponds and N
streans. The bright red berries are poi sonous. The berries change from ;"-1 H‘-._ i
greento yellowand orange and final Iy to red when ri pe. The I o
| eaves of this plant vary in shape, but usual |y are pear - shaped : | o7
and nay have two ear-|ike | obes at the base of the bl ade. The bl ue M| |
or violet flowers branch lateral |y fromthe nai n stem The st anens | g

are deep yel l ow projecting beak-1ike fromthe center of the fl ower.

Ener genci es

For ener genci es, atel ephone (360) 753-9467 is | ocated at the Refuge M sitor Center or
Administrative dfice. The Misitor Genter i s open Védnesday t hr ough Sunday, 9: 00
amto 4: 00 pm and the Oficeis open Mnday through Friday, 7:30 amto 4: 00 pm
Q, use the public phone outsidethe Msitor Genter todial 911.
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Where the River:Meets the Sourid
P, - —

ReHeldTripActivities

Feparing Sudents for theAedTrip
Sensi ng Nat ur e
Fabi t at s & Food Chai ns
Trace Your Trash
Fbwt o Pack a N\b- Trash Lunch

“Bd 1 eve one wo knovs; youw ! | findsonethi ng
ged e i nwods theni nbooks. Trees ad st ones
wll teachyouthat wichyaucannever learn
fromasters.”

—&aint Bernard de d ai rvaux




Preparing Sudents for the Held Trip

Qrervi ew

Inthsativity, Suatsvid |

| ocat e t he Ref uge on anap.
Treyw!| d sod scuss wet
theyvat tolearnanthefid d
trip, howtobehave, and et
tovear adbring

Draion
50 mnut es

G ades
37

Key Goncept s
Drirgtrefiddtrip suats
wil leedaimatsds in
Rfuephditas. Suets
rnedtofdlomd es

estad i shedtopraedt them
adthehddtas. Sudts
shou dd sodenarstrate
positivebdai a, inady to
have anore revard ng and
edraiad .

Qy ectives

Suktswill kedd eta

e describewereN s ly
Nticd WdifeRfuris
lccated

e nenea |esst aethingthey
vart tol ernanthefid dtrip

Mteids

Rt I roadnap o the Ruget
Sound

Rt 2 2lageshests o pgor
hugonthevd |

Rt 3 llageshest o paoer
hugonthevd |

Rrt 5 copesd edbgered
and t hr est ened spedi es
nanet ags on pg. 43
Essenti al Acadennc
Learni ng Requi renent s
@monicationll, 12 31,
32 33 Gogagtyll 31

Aptedfrom'Reparing St s far

theAddTrip” SAt MrshMnd

Part 1. Wiere Are V& (0i ng? (10 nin)

Do
Hang a map of the Puget Sound, WAshi ngton State and t he
Lhited Sates onthe wal |.

Read
“VéaregongonafiedtriptoNsqually National Widife
Rfugeon(day of fiddtrip).”

Ask

“Does anyone knowwher e t he Ref uge i s? Gan anyone poi nt it out
on t he nap?”

(Al lowstudents to cone up to the nmap and poi nt out the
Refuge. The Refugeisinthe Nsqually Valley, north of I-5
bet ween the cities of Dupont and Lacey — on | arger naps,
bet ween Taconma and A ynpi a.)

Part 2. Wiat Do VW Want to Learn? (15 mn)

Do

Put up | arge pi eces of paper and | abel the first one: “Wat
do we know?”

Read

“Ohour fieldtrip, vearegoingtobestudyingthe habitats and
wildifeof Nsqually Netional WidifeRfuge. Let’s nakealist of
what we al ready knowabout this area.”

Do

Wi te down thi ngs that the students nmay al ready know
about wetlands, estuaries, the Nsqually Rver andw I dife at
the Refuge. I ncl ude things that nay be i ncorrect. Ask
questions inorder to get noreideas, such as:

“Ginyouthink of any plants or aninal s that |iveinthe vetlands
around t he Ref uge?”

“Wiat isadefinitionfor habitats or vet! ands?’

“Wly are they i nportant ?”

“Wy does t he Ref uge exi st ?”

“Wat are vays that we canhelpwldlife and habitats?’

Do
Label the second pi ece of paper: “Wat do we want to |l earn
onthefiedtrip?
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Read

“Dringthefiedtrip vewll havethe
ogyportunitytostudythewldifeandhabitats
of Nsqually Refuge. Wat do you vant to
knowabout the wldlife and habitats?’

Do

Wit e down what the students want to
learnontheir fieldtrip. Qpy these down
ont 0 a sheet of paper to bring al ong on
thefieldtrip, tonakesureall of the
questions are answered. Afiter thefield
trip, refer back tothese sheets of paper.
Check toseethat al |l of the things
student s al ready knewwer e correct and
that all of the questions were answer ed.

Part 3: How Shoul d VW
Behave? (15 mn)

Do

Revi ewt he “Qui del i nes for Refuge Held
Trips” on page 33w th the students. Ask
t he st udent s what behavi or t hey t hi nk

W | be appropriate and wite down their
i deas on t he board or on anot her | arge
sheet of paper. Helpthemfill inthe

poi nts they mss. Inthisway, students
Wil coneupwththeir ownrulesandwll
be nore likely tofoll owthem H ease
remnd students that a National Widlife
Refuge is aprotected area: a specia pl ace
for plants and ani nal s, a pl ace for peopl e
tolearn about plants and ani nal s.

Do

Gover thefdlowng‘lifeskills wththe
students befarethefid dtrip. ‘Lifeskills':
provi de order; pronote sel f-esteem
prepare students for the real world; need
t 0 be recogni zed and val ued by st udent s;
and need t o be devel oped and

experi enced by st udents.

Bfort: Doyour best.

Quriosity: Adesiretoinvestigate and seek
under st andi ng of one’ s worl d.

Gooper ation: To work toget her for a
common goal .

Caring: To feel and showconcern for
ot hers and for the envi ronnent .

Respect : To recogni ze t he val ue of others
and of the environnent.

Responsi bi lity: To be account abl e for
your acti ons.

Part 4: What Do W Need to
Bri ng? (10 nmn)

Do

Beforethefieldtrip, remind students
about the followng (this coul dal so be
includedinaletter hone):

 War clothesthat canget dirty.

e \Mar shoes that cover the entire foot,
canget dirty, and are good for
wal ki ng.

* Bringajacket or sweater, it canbe
w ndy and col d.

e Bingraingear if it lookslikerain.
Vér ner cl ot hes |1 ke hats and gl oves
for thewnter.

e Bring your own lunch, and try to pack
a no-trash | unch (a | unch box and
reusabl e cont ai ners).

e \¢ar a hat and/ or sunscreen.
« Bingawater bottle.

Part 5. Nane Tags (optional)

Do

D vide students i nto groups of 5. Make
copi es of the threatened and endanger ed
speci es nane t ags on page 43 and cut
apart. Use one ani nal for each group.
Witethe students first nane ontheir
name tag or hand out and have students
witeonthem Use safety pins, yarnor
tape to attach and gi ve chaper ones t he
sane nane tag as t heir group.
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Nanet ags

Thr eat ened and Endanger ed Speci es of
N squal | y National WIdlife Refuge

Bal d Eagl e Threat ened Chi nook Sal non Thr eat ened

Sellar Sea Li on Threat ened

A | eat ed VWodpecker & at e Gandi dat e Purple Martin & at e Gandi dat e

Ext ensi on K-2

I nst ead of usi ng nap di scuss that N squal | y N\Ri s a prot ected pl ace to nake sure

ani nal s have a pl ace | eft, just |ike you have a pl ace i n your communi ty. Wiat do you
get at your hone? (food, water, shelter, space) N squal |y NfRi s set asi de t o nake
sure ani nal s get these things. Wat sort of behavior wll be appropriateinvisitinga
pl ace protected for ani nal s? (no runni ng, no yel ling, picking up and renovi ng your
trash, stayingontrailstoprotect their hones, etc.) Wiat sorts of thingswll we need
to bring? (weat her-appropriate clothing, sturdy shoes, water, food, and a hat)

m__43_%



Sensi ng Nat ure

Qrervi ew

Inthisagimvity, Sudatsvidl
tdept insaad ativities
topradticews gtha r sases
adthenusethe r sasesto
deervergue

Dration
1lhouor (cenbelrdeninto
tvo 30 Ninut e sessi ans)

G ades
K6

Key Goneept s

Regd e dserve et rewth
dl fived thar sases
Suktscaninroethar
denvaingddllsin
peedianfa thefiddtrip
byfaos gand| fived the
sases adeqress ngthar
dearvaiasthraghat,
poetry andnosi C.

Qy ectives

Suisvill keddeta

e |datifythar fivesasss

o Describehomowsethe r
sersestodserveraue

Mieids

Rrxt 1 Qr A ve Sases

* sveet-scatedfl oner

» afeworanges, gd esad
o banares

* peper rgkdi ns

BEtesar GlimgAl Brds

e guequefil noota ners (ae
pa suat; fill eechper vith
dfferet sal djetssuch
aspeper dips, erasers, psh
prs dc)

Essertia Acadenic
Lear ni ng Requi renent s
Gmoncaionll, 12
Siere2], 31, Goyaty
31 33 HdthadHFtres
11,12

Backgr ound

* V@ use sight, snell, hearing, taste and touch as our five
sensory tool s to percei ve the worl d around us.

* Thereis atendency to focus on sight and hearing, wth
books, vi deos and di scussi ons, however, experiences t hat
engage nany senses | ead to greater brainactivity and
physi ol ogi cal grow h of the brain.

» (bservi ng nature can be a hi ghly sensory experi ence and
t hus, a nenor abl e experi ence. Teachers can enhance t he
fieldtrip experience by naki ng students nore awar e of
their “sensing’ abilities.

The H ve Senses

Agedfrart@&singNtue ” St

Mr sh Minual

) Byesaresensitivetoexternal light. Light passes through
the cornea, aclear covering of the eye, before reachi ng
thepupi|. Behindthepupi|l isalensthat focuses |ight.
The cornea, pupil, | ens and other structures at the front
of theeyedirect light toreceptorsintheretina at the
rear of the eyethereceptorstransmt theinfornationto
thebrain, whichinterpretsit for us.

2 Theolfactory nerveis responsibl e for produci ng our
sense of snell. Branches of this nerve arelocatedinthe
nasal passage. The ol fact ory nerve sends nessages to t he
brain, whichinterpretsthe snell.

3 Sound waves enter the ear, travel through the auditory
canal, and reach the eardrum causingit tovibrate. The
vibrations aretransmtted by three ti ny bones (the
hanmer, anvil and stirrup) totheinner ear. O gans
wthintheinner ear transmt the vibrations toreceptors
at the end of the auditory nerve, whi ch sends t he
infornationtothe brain.

4 Specializedreceptors |ocatedonthetaste buds of the
t ongue enabl e us t o sense sour, sweet, salty and bitter
foods. Thesereceptors, |ikethose of sight, snell and
sound, transmt theinfornationtothe brainfor
interpretation.

5 Wing nostly our hands, the sense of touch gi ves us
i nfornation about texture (snooth, prickly, rough,
bunpy), wei ght (heavy, light) and density (squi shy, soft,
har d) .
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Part 1. Qur H ve Senses (20 Mn)

Do

Beginwth a Sharp Eyes Test! Ovidethe
students intotwo | i nes faci ng each ot her;
nake sure each student has a partner.

Read

“Look very careful | y at t he person faci ng you.
Ray attentiontodetail s such as butt ons, shoe
laces, jevel ry, etc. Wlen| g vethe si gnal
(nake up a si gnal such as cl appi ng your
hands), turn your back to each ot her and
change one t hi ng about t he vay you | ook.
You coul d unbutton a butt on, take of f your
gl asses, rad |l up you sl eeves, or nake anot her
snal | change. Wen | gi ve the si gnal agai n,
turn around, face your partner, andtryto
figure out vwhat changes your partner nade.”

Do

e Al owabout one mnute for students
t 0 obser ve each ot her.

e Qvethesignal andallowtinefor the
student s t o nake changes.

* @ ve the second signal and al | owti ne
for the students to figure out what
changes t he ot her per son has nade.

* Have each pair of students share the
changes t hey observed about each
ot her.

* Repeat the activity until everyone has
gai ned t hei r Shar p Eyes!

* Havethe students returntotheir seats
and hol d a di scussi on about sensi ng
nat ure.

Ask

“Wiat sense vere you usi ng duri ng Shar p
Bres?

(Sght. V& use our eyes to see theworld
around us.)

Do

Hol d up a fl ower and ask t he student s
howt hey coul d | earn nore about it. Hicit
responses such as seei ng, snel | i ng and

t ouchi ng, and pass the fl ower ar ound.

Read

“Taste i s anot her sense, but never taste
plants unless anadult youtrust saysit is
okay. There are nany poi sonous pl ants.”

Do

D stri but e napki ns and snal | pi eces of
fruit toeachstudent. Ask the studentsto
| ook, snell, touch, and finally taste each
piecea frut.

Part 2. Sensing Nat ure (30 nin)

Ask

“Hbwcan we use our senses to | ear n about
nat ure?’

(Ve canlook at plants, rocks, ani nal s;
we can touch | eaves, mud, water; we can
snel | flowers, skunks; we canlistento
birds, nammal s, the wnd, rustling

| eaves; we can even taste sone pl ant s,
but never taste a pl ant unl ess an adul t
says it is okay —there are nany

poi sonous pl ant s. )

Read
“Waregoingtogointothe school yard and
use our senses toobserve nature.”

Ask

“Hbwshoul d ve behave out si de?’

(D scuss rul es for behavior wththe
students.)

Do
Take the students outside and sit ina
confiort abl e grassy area.




Read

“Thefirst sensevewl!| cocentrateonis
hearing. Gaoseyour eyesadsit quietlyutil |
tell youto gpen your eyes. oncertrat e on
listening. Gunt the nunter of different
sounds you hear.”

Ask
“Wiat di d you hear ?”

“Wii ch t hi ngs wver e nat ural and whi ch vere
not 7’

“Wii ch sounds di d you I i ke t he nost ?”

“Wh ch di d you di sl i ke t he nost 7’

Do

Take a sensory wal k around the areato
di scover other sights, sounds, snells and
textures. R ck up obj ects and use as nany
senses as possi bl e t o observe each obj ect .
(Do not pi ck up hunan- made obj ect s t hat
cancauseinjury, transfer disease, etc.)
Sell aplant, feel arock, | ook at an
insect. [bnot tasteany plants—there are
nany poi sonous pl ants! Remnd t he
students to pl ace any nat ural obj ects t hey
pi ck up back where t hey found t hem

Extension: Galling Al Brds
(G ades 3-6)

A edfran'Sud Gf,” Qtdbor Bd agy I rstructiad Sraeges,
LlaveceHl| of Sieve ad"@IimgAl Bras,” St Mrshnd

Ask

“Wy dobirdssingor call ?

(Toattract nates, to al armot hers about
danger, toestablishterritory, andjust to
sing)

“Hbwdo bi rds find a nat e of the sane
speci es”

(B rdsidentify each other through their
songs. Akeen sense of hearingis critical
for the survival of their species becauseif
they cannot find a nate, no young bi rds
are produced to repl ace the ol d bi rds t hat
dieor areeatenby predators.)

Do

Pass out pairs of opaque fil mcontai ners
(each pair shouldbefilledwth
sonething different). Pass out one film
cont ai ner to each st udent .

Read

“The sound t hat t he cani ster nakes i s your
song and you need to find another birdwth
t he same song by shaki ng t he cani ster. Wen
you think t hat you have found your partner,
standtogether. Wentineis called open
your canisterstoseeif you found your

patner.”

Do

(nce everyone has found thei r partners,
col | ect the cani sters and pass t hemout
agai n; decrease t he amount of tine they
have to find a partner. You can pl ay
several rounds naki ng each one short er
asthe studentsinprove at differentiating
the sounds. At the end of the activity,

col I ect the cani sters and di scuss t he
quest i ons bel ow

Ask

“Wat probl ens di d you experi ence vhi |l e
tryingtofindyour partners?’
(Sone answer s nay i ncl ude: too nuch
noi se or not enough tine.)

“Do bi rds have t he sane probl ens?”

(If thereisnoi sethat sounds simlar to
their call, the bi rds nay have troubl e
findinganate.)

“Howdo unnat ural sounds affect bird cal | s?
(They have to adapt totheinterfering
sounds or novetoadifferent area.)
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Habi t at s & Food Chal ns

Quer vi ew
Thsativityinroloesstuatsto
hed tats adfood cha rs.
Draion

Thr ee 30 ninut e sessi os

G ades
K6

Key Goncept s

Ahedta prod desviet livirgthings
nedtosunvive faod veter, Seter
and space. Food chai ns showt he
vay | i vi ngthi ngs depend oneach
ahe fa fod

Qy ectives

Suktswll keddeta

o cfire“hebitat” addescribethe
hebtasd variasdatsad
annal s (schod yardd atsad
annal s, hunans andvetl and pl at's
adannal s)

o dfine“foodchel M’ addescribea
vetlandfoodche n

Mterids

Rrt I & isYor HOta?

e aayas, narke's, cd aredperdils
° PR

Rrt 2 AStd yardHbta

° PR

epauls

odipxarda fddy

Rrt 3 Hbitasanthe Rfuge

s gadks 36 cqpesd pgs. PVad
51 (oneper 2to4studats)
cgaksk2 lageshest o paer far
nord, adelargedcgiesd pg 50
Rrt 4 Food @anLinks
 castructi onpeper

° SIS

cdJwea sgdadsgies

e crayas, narkersar od aredpadils
* saml efood chel n (nake bef orehard)
Essentia Acadennc Learning
Requi renent s

Rrtslad2 @monication3 1,
32 33 Qiearell 12 21 At
1112132141

Rrts3ad4 Sierxel?2 13 21,
31 At11,12132241

Backgr ound

e Ahabitat providesalivingthingwtheverythingit
needs tosurvive. Livingthings required fferent types
and amount s of food, water, shelter and space. Living
things can only growin suitabl e habitats that supply
all of their needs. For exanple, a M/ /ardwould beina
vet | and habi t at and woul d i ncl ude pl aces to fi nd f ood,
ashelteredplaceintall grassesand cattailstobuilda
nest and space to find a nate.

* Food chai ns denonst rat e how! i vi ng t hi ngs depend on
each ot her for food (energy).

* Al food chai ns begi nw th producers, usual |y pl ants.
F ants produce t hei r own food (energy) by using
sunl i ght. Through phot osynt hesi s, pl ants absorb
energy fromsunl i ght and convert carbon di oxi de and
water tofoodinthe formof sugars, rel easi ng oxygen
as a by- product .

e Aninal s are consuners, they cannot produce their
own food. Aninal s that eat pl ants are known as
herbi vores and are the first | evel consuners inafood
chain. Aninal s that formthe second, third, fourth, etc.
| evel consuners inthe food chai nare carnivores (fl esh-
eating), insectivores (insect-eating), or onmi vores
(flesh- and pl ant -eati ng).

e Agrassl and exanpl e of a food chai n: grass, deer
nouse, Northern harrier. Food webs represent the
I nterconnecti ons of nany food chai ns and t he fact t hat
aninal s eat avariety of food.

Part 1: Wiat i s Your Habitat ?

Do

G over what a habitat is (aplace where a plant or

aninal |ives/ their hone) and what all plants and
aninalsneedintheir habitat (food, water, shelter and
space). Have students describe a habitat for an ani nal .
Ask students to drawand descri be their habitats and draw
or list what they needto survive. Alterwards, di scuss how
their habitats aredifferent fromand simlar tothe habitat
of awldaninal or plant. Gonpilealist of all the
students’ needs. G over thelist wth students and cross
of f needs det er mined not to be necessary for survival .
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Have student s di scuss where thei r needs
cone from For exanpl e, “Were does
their food cone fromorigi nal | y?”

Part 2. A School yard Habi t at

Do

I nvestigat e habitats i nthe school yard.

Bef ore goi ng out si de, di scuss rul es for
behavi or wth the students, such as how
t hey can showrespect for a plant or

ani nal and howt hey shoul d treat plants,
aninal s and thei r habitats.

Read

“Youw || beobservingaplant or an ani nal
I nthe school yard and i nvest i gat i ng what t he
plat or aninal needs to survive. Brerything
aplat or annal needstosurviveisinit’s
habtat.”

Ask

“Wier e do you t hi nk voul d be good pl aces to
findaplant or ani nal inthe school yard?’
(Areas under rocks; cracks inthe
pavenent ; area al ong fence | i nes; pl aces

i nand under trees, bushes and grass;
areas al ong bui | di ngs.)

Do

Dvidethe studentsintopairs. Each pair
needs paper, pencils and a cl i pboard or
fol der. Vel k outsidewththe students
and instruct themto | ocate a pl ant or
aninal and to drawor describeit. They
need t o answer the questions (either in
wittenformor inadraw ng):

“Were does the pl ant or ani nal find food,
vater, shelter and space?’

“Wat istheplant or aninal’s habitat ?”

Assist thestudentswthlocating!living
things. Alowl1l0to 15 mnutes for the
students to work on t he draw ngs and/ or
descriptionsandthenreturntothe

cl assroom Back i nthe cl assroom ask
each pair to sharetheir draw ng or
description of the plant or ani nal they
chose andits habitat.

Aternate (ption

Anot her optionis to have students choose
an ani nal to study, or nake-up a

predat or or ani nal inthe cl assroom

What does it eat? Howdoes it |ive? Wat
areitsrequirenents for survival ? Then,
have students | ook for water, food, shelter
and space i n t he school yard for their
particul ar aninal . Again, usethe
opportunity to discuss rul es for behavi or
and show ng respect for ani nal s.

Part 3: Habitats onthe
Ref uge

Do

Revi eww t h student s what ani nal s and
plants need to survive. Witethe four
conponent s of a habitat on t he board;
food, water, shelter and space.

Read

“Védaregoingtovisit Nsqually Nitional
WidifeRfugeonouw fiedtrip. The Rfuge
provides several habitats for nany different
plants and ani nal s.”

Do

Q ades 3-6

Hand out copi es of habitat draw ng and
of the draw ngs of Refuge pl ants and

ani nal s to each group of 2to 4 students.
Drect the studentstocut out the plants or
ani nal s and add t hemt o t he draw ng.
For each pl ant and ani nal , the students
need to | ocate what it needs to survive
and drawl i nes fromt he pl ant or ani nal
towhat it needs (seelist bel owfor ideas).
Choose one of the plant or aninal s from
thelist touseas anexanplewththe
whol e cl ass, if necessary.

G ades K-2

O a |l arge sheet of paper drawan area
(or enlarge the habitat sheet) that
includes water, nud flats, grassl and and
trees and | abel the areas Estuary,

G assl and and R ver. Enl arge t he draw ng
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of Refuge plants and ani nal s. Qut out the
pl ants and ani nal s and gi ve one or two
to each student. H ace the habitat

draw ng on the wal | and have student s

pl ace the pl ants and ani nal s on t he
draw ng. As a group, col or the nural .

Assi gn each student or group of students
tolocatewhat their plant or ani nal

needs t o survi ve and drawl i nes fromt hei r
plant or aninal tothethingsit needs (see
l'i st bel owfor ideas). Choose one of the
plants or aninal s fromthelist touse as
an exanpl e.

Nort hern Harrier needs: mce and ot her
snal | aninal stoeat, trees or pol es on
whi ch to perch and nest, spacetofly, air
to breat he.

Deer M ce needs: grasses, sedges and
seeds to eat, bushes and grasses to hi de
and rest, spaceto search for food and
bui ldanest, air tobreathe.

@ asses/ Sedges needs: sunlight to
produce food, water fromrain, theriver
or ponds, soil togrowin, spaceto grow
air tobreathe.

Bal d Eagl e needs: tall trees to perch and
nest in, sal non and snal | rodents to eat,
vater todrink, air toflyin, air tobreathe.

Sal non needs: ot her snal | fish and

insectstoeat, water toliveinandlay
eggs in, spacetofindfood and swm
oxygeninthe water to breathe.

Peregri ne Fal con needs: birds (such as

t hrushes, swal | ows or Véstern

sandpi pers) tofeed on, spacetofly, air to
breathe, treesor cliffstonest inor on.

Vést er n Sandpi per needs: insects and
wor s to eat, shrubs near narine wat er
tonest in, spacetoflyin, ar tobreathe.

Geat B ue Heron needs: frogs, snall fish
and clans for food, water tofishin, space
tofeedand shrubstonest in, air to

br eat he.

Red- | egged Fog needs: snal | insects for
food, freshwater toliveandlay eggsin,
spacetofeedandrest, air to breathe.

Snal | I nsects need: phyt opl ankt on f or
food, nud, soil or treestoliveand nest in,
spacetofindfood, air to breathe.

Phyt opl ankton (snal |, drifting pl ants)
need: sunlight to produce food, water
fromthe Soundtolivein.

Part 4: Food Chai n Li nks

Do

Refer tothe students’ habitat drawngs to
I ntroduce food chai ns. G over how
plants get their food (fromthe sun);
aninal sthat feed onplants (first | evel
consuners); aninalsthat feedonthe first
| evel consuners (second | evel consuners);
and ani nal s t hat have not hi ng preyi ng
upon them(top | evel consuners). Ask
students to defi ne a food chai n (Afood
chai n shows t he order in which plants
and ani nal s feed on each ot her) and gi ve
an exanpl e of one food chaininthe

habi t at draw ng.

Hand out constructi on paper, scissors,

gl ue, and narkers, col ored pencils, or
crayons. Showt he sanpl e f ood chai n you
nade bef ore cl ass. For students t oo young
to use scissors, cut the construction paper
intostrips bef orehand.

G ades 3-6

Have st udent s choose a food chai n from
the draw ng t hey woul d | i ke t o nake.
Renenber it nust start wth a producer.

QG ades K-2

Have st udent s nake the fol | ow ng f ood
chai n: grasses — deer nouse —> Nort hern
harrier

To create the food chai n, cut construction
paper into strips about two i nches w de
and ei ght i nches | ong. Draw one nmenber
of your food chai n on each strip of paper.
Loop t he construction paper into a chain
that shows the order of the food chai n.
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Habi tat s & Food Chai ns Activity Sheet

Ref uge Ani nal s

Phyt opl ankt on



Habi tat s & Food Chai ns Acti vity Sheet

Ref uge Habi t at s
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Trace Your Trash

Quervi ew
Sukrtssgeraethar luch
gerbeefa recyd i ngand
cetermrevet returd
resarossaeinthar luch

G ades
K6

Key Gonecept s

Brery product o peckage
assodl aedwthl unch cane
frommnaturd resorce By
pradidrgthe3Rs(redo g
reusingadrecyd i ng) youcan
decrease your consunpti on of
neturd resources andreduce
theanount of garbegethet
gestoladills

Qy ectives

Suktswill kedd eta

e dvicethar luchgerbege
inogpqridecaeyriesfa
repdirg

* nemethereturd resources
thet vesteisnadefrom

Mteids

e 7luchbuckets

o 7luthbue lad s rirse
edradirk, dass, dunmm
food peoer, dadtic
Essentia Acadennc
Learni ng Requi renent s

Siencel 3 32 Goyay
22313233

Recommended Ti ne
Lunch (15-20 nan)

S a e Trash(5nn)

e stutkrtssgaraethar luch
trashinobudke sl ad ed

d ass, d umnum food, peper
addagtic

Dscussi an(5mn)

* | ead ad scussi onabout wWet
returd resourcesveresedto
naketha r | uchand hoat o
reduce the anourt of vaste
they praduce

Concept s

What are t he Refuge’ s resour ces?
« Sgnificant wldlife habitat, endangered speci es and mgratory
brds.
What nmakes it necessary t o nanage t he resour ces?

» Loss of habitat for endangered speci es and nigratory birds, due
t o devel opnent such as | andfills.

Wiat can students do to hel p?
Ref uge staff acqui re and preserve wet | and habi tat, but we need
your hel p.

* Reduce, reuse and recycl e, decreasi ng the need for landfills and
teach ot hers t he sane.

e Pack out your trashwhenvisitingthe Refuge —thereare linited
facilitiestohand etrash.

Backgr ound

» The product s and packagi ng associ at ed wi t h | unch were
produced fromnat ural resour ces.

e Qass is produced fromsand and paper bags cone fromtrees.
» Resour ces can be cl assi fi ed as renewabl e or nonr enewabl e.

» Renewabl e resour ces can be repl aced. Trees cut down for paper
product s are repl ant ed over and over agai n.

» Nonrenewabl e resources are avai lableinlinited quantities,
such as oi . Qce they are used up, they cannot be repl aced.

e The Lhited Satesis currently the highest consuner of
nonr enewabl e r esour ces.

At the current rate of consunption of nonrenewabl e resour ces,
gl obal supplies of many resources, such as oil, al unminum | ead,
tinand natural gas, may be depl eted w t hi n the next 100 years.

e Comrmon product s found in | unches and t he resour ces t hey were
produced fromare | i sted bel o A ong w t h consum ng nat ur al
resour ces, di scarded products and packagi ng end upinlandfills.

\Vaste Mt eri d Ntua Rsarrce Renevabl €?
Poper Tress Yes
Gass Sd, Line, Soda No
A umnum Buxte No
Patic @ No
Food Ratsa Aimas Yes

e Hstorically, landfillswerebuilt onwetlands and ot her
inportant wildlifehabitats. Loss of habitat to nany forns of
devel opnent, includinglandfills, isanajor threat towldife.
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* The average personinthe US generates
3-4 pounds of garbage every day and
each st udent produces about a hal f pound
of waste per school day.

e Individual s can nake a di fferencein
extendingthelifeof natural resources.
Consuner s can:

1) Reduce their consunption of natural
r esour ces,

2) Recycl e the product s t hey do pur chase,
3) Rurchase recycl ed product s ver sus

product s nade fromori gi nal nat ural
resources (virginnaterial s).

e Practicingthe 3R s (reduci ng, reusi ng and
recycl i ng) reduces t he anount of garbage
you produce, reduces the needfor landfills
and saves natural resources and ener gy.

Separ at e Lunch Trash (5 nin)

Do

Ater students finisheatingtheir |unches,
have t hemseparate their waste naterial sinto
the appropriate bins: food, gl ass, al umnum
paper and pl asti c.

D scussi on (5 nin)

Ask

“0danyone have atreeintheir | unch?
(Paper products are nade fromtrees.)

“0O d anyone have pl ankton i n t hei r | unch?”

(The remai ns of aquati ¢ nicroorgani sns were
buri ed deep under ground for thousands of
years until these renai ns becane oil. V¢ now
use oi | to nake pl astic products.)

“Wiat are nat ural resources?’
(Resour ces that cone fromthe environnent.)

“Brery product or package i s nade froma
natural resource. Wiat are alternatives to using
natural resources?’

(Reduci ng, reusi ng and recycl ing.)

“Were does garbage go i f ve don’t recycl e?’
(Garbage goestolandfills. Landfills were
historically built ontopof wetlands. The

N squal | y Ref uge was once proposed t o
becone a landfill. The | ess garbage we creat e,
theless of aneedthereisfor newlandfills.)

Do

S and by the I unch contai ner that i s hol di ng
t he product you are describing. Hldup a
product, such as an al umi numcan, as you
tal k about it.

Ask

“A unmi numcores frombauxite, a nineral that
has to be nmined fromt he Eart h. Hbwdo ve use
al um numi n our | unch and what are sone vays
to reduce t he need for nini ng bauxi t e?’

(W use al um numin cans and i n al um num
foil. Ve coul d use reusabl e contai ners to
carry our lunch or our sandw ch and we can
recycl e al um num)

“Wier e does t he paper used t o nake our | unch
bags cone fron?”
(Paper cones fromtrees that are | ogged. )

“Howcan we reduce our need for paper i n our

| unches?’

(V¢ coul d reduce the need for | oggi ng by
packi ng our | unches i n | unch boxes, reusi ng
bags, and recycling t he paper we do use.)

“Hastic, suchas aplastic sandw ch bag, is nade
fromoi |. Howcoul d ve reduce t he use of pl astic
inour | unch?”

(Wi ng reusabl e cont ai ners, such as
Tupper war e. )

“@ass i s nade nai nl y fromsand. +bwcoul d ve
reduce t he need for newgl ass?”

(Wsi ng reusabl e contai ners for our drinks and
by recycl i ng t he gl ass we do use.)

“Wier e does food cone fron?”
(Food cones fromfarns.)

“Hbwcan wve reduce t he anount of food t hat
goestoladfills’

(V¢ can conpost our | eftovers, creatingrich
soi | for our gardens.)

“Hbwdoes reduci ng, reusi ng and recycl i ng hel p

t he Ref uge?”

(By reduci ng the need for landfills around the
Puget Sound, you can hel p protect habitats
and t he pl ants and ani nal s t hat depend

upon those habitats.)
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Howt o Pack a No- Trash Lunch

Qrervi ew

Inthsativity, subtspagaefa
pecki ngarno-trashluchontha r
fiddtripbyd sauss mgvaystopeck
ano-trashl uchand coducti nga
no-trashl uchday a schod .

Draion

20 ninut e d scussi onand are | unch
priad

Gade

26

Key Goncept s

Imortat ke tats, suches

vetl ads, haebenh staicdly
filledinfa nany purposes, ind ud g
ladfills. B/redong res gad
recyc i ng, ve canreducethe need
for ladfill saraudthe Rogt Sud
Qy ectives

Suktswll keddeta

e staetheimataced reqyding
advestereduction

* descri bevays toproduce d nast
nogrbegewththar luchhy
reduc ng, ress ngardrecyd i ng

* pckaro-trashl uthfa thefidd
tip

Essentia Acadennc Learni ng
Requi renent s

Guyaiy3l 32 Siecell],
22 32 @moncxion3 3

Abpted fromt‘The Geat No-Trash
Beerirert,” St MrshMna

Backgr ound

» Drect connections can be drawn bet ween t he way
we | i ve and howour actions inpact the habitats,
pl ant s and ani nal s around Puget Sound.

» There i s a connecti on bet ween hownuch waste i s
produced and howfewwet| and and other wildlife
habi tat s renai n around t he Sound. Many of these
areas have beenfilledinfor landfills for our
garbage, or for devel opnent. Qver 75%of wet | ands
i n the Puget Sound have been destroyed by
dredging, fillingor devel opnent.

* Due t o denands creat ed by a grow ng popul ati on,
there are conti nued pressures t o devel op what
renai ns.

Ask

“Gan soneone tel |l ne what a nat ural resource i s?’
(Aresource that cones fromthe environnent that is

ei t her renewabl e such as trees or nonrenewabl e such as
oi|l. Sone natural resources, suchas oil, cannot be

repl ace once we use themup. Q hers such as trees, take
nany years to repl ace.)

“Wo cantel | ne why garbage i s consi dered * val uabl € ?”
(Everyt hi ng we throwaway i s made usi ng nat ur al
resources that can't beusedagainif buriedinthe
ground. New products wi |l have t o be nade from
“new natural resources. |f wereduce, reuse, or recycle,
we are protecting natural resources.)

“Wier e does garbage go when it i s t hrown anay and how
does thi s affect the envi ronnent 7
(Garbage goes to landfills, which are songtines buil t
onwldifehabitat. Hstorically, wetlands aroundthe
Sound vwere used as landfill sites.)

“Orour fiddtripon(aateof fiedtrip) vewll trytopack
No- Trash | unches. By usi ng reusabl e and recycl abl e
contai ners, wve wll not throwanythi nginto the gar bage
except leftover food Wy isit inportant that vetryto
produce no garbage on our N squal |y National Widlife
Rfugefiddtrip?’
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(By having no trash inour | unches, we
knowt hat no garbage w Il be | eft behind
after our fieldtrip. Aso, inthe past nany
wetlands andw i dlife habitats were
turnedintolandfills. The |l ess garbage we
produce, theless needthereisfor landfills
and nor e habi tat can be saved f or
widife)

Read

“I'n order to not produce garbage duri ng our
fieldtrip, vweneedtothink of sonevaysto
carry our |unches that do not need

t hrovavay cornt ai ners. ”

Ask

“Wiat are sonme ways you can t hi nk of ?”
(Qoth lunch bags, |unch buckets or
boxes, reusabl e pl asti ¢ sandw ch boxes,
refillablejuicecontainers, foodthat does
not need w appi ng such as fruit or

veget abl es, reusabl e zi pl ock bags, ol d
yogurt contai ners, etc. You can al so use
contai ners that can be recycl ed.)

“Wat itens can easi |y be recycl ed?”’
(Qass, aumnum plastic#1 and # 2,
newspaper — t hese nay vary dependi ng
on where you |l ive. A the Ref uge,

recycl abl e i tens can be separated from
gar bage and t aken back t o school .)

Read

“Véwll witedownall of these great | deas
for packi ng a no-trash | unch so ve can t ake
t hemhone to put up i nour kitchens. That
vay, ve w!|l beremndedof different vays
that ve can carry our | unch that produce

littleor nogarbage ”

Do

Have class wite al | of the brai nstorned
ideas either individual ly or youwite

t hemon one page t o phot ocopy for the
whol e cl ass.

Read

“n (agay of no-trash | unch experinent), we
wll pretendveareonafiddtriptothe
refuge. Qlly gl ass and al umnumw || be
recycled. Awthing e senat reusedwl!| be
thromnanay andgotoalandfill. V& needto
pack | unches that wll produce no gar bage.
That neans reduci ng, reusi ng and recycl i ng,
the3Rs.”

Do

On the day of the No-Trash Lunch
Experinent, set out recyclinghbins for
glass and al umnum If thereis any
gar bage, | ead a di scussi on about
aternatives for particul ar itens.
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Where the Rver'Meets the Sourid

M

—

Educat i on Cent er

The Educat i on Gent er has si x t hene roons, a di scovery lab and |ibrary,
anainroom restroons, and access tothe Refuge trails.

Thene Roons

The t hene roons have exhi bits and hands-on activities for grades 3-7. The activities
areincludedinthisguideandtheinstructions areal sointheroons. Activities are
designed to be | ed by an adul t | eader and t ake about 10 m nut es.

Qe optionistobreak your classintosix groups of 4-7 students and rotat e t hr ough
the roons, doing an activity ineach. Teachers shoul d assi gn groups prior to arriving.
Set aside at | east an hour todo activities thisway. You nay al so choose a f ewf ocused
activities or thenes dependi ng on the cl ass curri cul umand f ocus of st udy.

Birds &Mgration

Thi s roomcont ai ns nount ed bi rds, nests
and eggs, nost behi nd gl ass. Munts
shoul d not be touched — oi | s fromhands
attract mtes. The bird nappi ng activity
expl ores howsci entists band birds to
under st and nor e about m grati on.

Cycl es of Nature
Thesalnonlifecycleis describedwth
vi sual exhibits —eggs devel opingintofry,
awater cycl e and food chai n activity,
and tracks, skulls and ow pellets.

Earth St ewar dship

Ref uge habi t at s and wat er shed concept s
ar e enphasi zed. An exhi bit shows

habi t at s changi ng over tine. The activity
denonstrat es howpol | uted run-of f effects
ever yt hi ng downst r eam

Qultural Hstory of the N squal |y Wt er shed
Awval | nural depictingatinelineof the
Delta. Sudents identify common pl ants
and | earn about their historica use.

Anot her activity hel ps students

under st and | andscapes change over ti ne.

Habitat &Wlidlife

An aquariumw th freshwater pondlifeis
thefeature. Thereis al soabug coll ection.
The nai nactivity, “Invertebrate

R ctionary,” hel ps students descri be and
drawan invertebrate.

Endanger ed Speci es

Endanger ed speci es exhi bits i ncl ude a

bal d eagl e and peregrine fal con, and a
gray whal e skul I . Usi ng pi ctures and
string, theweb of lifeactivity has students
connected i n a food web.

D scovery Library &Lab

Two mi croscopes ar e focused and r eady
wthinterestingslides. Theroomis al so
avai | abl e to teachers as a resour ce room
w t h books, videos and other naterial sto
checkout .

Mai n Room

The mai n roomcan be used for openi ng
and cl osi ng sessi ons for groups up to 40.
Tabl es, chairs and a chal kboard are

avai l abl e. The “Wiat Can | Eat wth Thi s
Beak” activity can be set up here.
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Food Chal n Qycl es of Nature Room

Quervi ew
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Fhatosyrthesi s, Food
G\ n, Aoducer, @nsunar,
Hrbvae Grnivae

Qmi vore, Deconposer

Essentia Acadennc
Lear ni ng Requi renent s
Sierel2 13

Backgr ound

Ask

“Have you ever heardtheterm ‘Youarewvwhat youeat? If thisis
true, vhat are you?”’

(Wien you eat aturkey or acowor afish, youal soeat what is
insidethat aninal. Gws liketoeat |ots of grass. Turkeys |ike
toeat lotsof grains. Fshliketoeat seaneed and al gae. Uhl ess
you only eat rocks, youw || have pl ants — or the energy from
pl ants —in your body.)

Read

QGeen M ants

“Wat doplants eat? It depends what ki nd of plant. Mst pl ants
aregreen. Geenplants are speci a because t hey do not di gest ot her
plants or aninal s. Geenplants havethe pover to

phot osynt hesi ze, to produce thei r own food. Wiat does thi s
nean?1s it |ike growng a garden or baki ng a cake? Nb.
Roduci ng your onwn food the vay plants do i s draw ng el enent s | i ke
sunlight, air andvater i nto your body, and turni ng t heminto
sugar. Hants use sugar to hel ptheir bod es grow Reopl e use sugar
too. But ve havetoeat aplant toget the sugar.”

Read

Food Chai n
“Livingthingsonearthshareenergy by eatingeachother. It’s truel
Look at thechart onthevall. Inthevery certer isthesun VEall
need t he sun, as vie need vater, air and mneral s too. Qonng out
fromthesunare greenpl arts, producers. The yel | owcircl es of |ight
connect all the aninal s, the consuners. Aninal s are consuners
because ve consune, or eat, other livingthings. This gives usthe
energytogrow torunandtojunp, torai sechildren Aiinalsthat
consune only pl ant s are cal | ed her bi vores. Aninal s that consune
aninal s are call edcarnivores (“carni” neans “neat”). Aninal s

t hat consune bot h pl ant s and neat are cal | ed ommi vores. ”

Ask
“Wii ch one are you?”




Read

“Thereis onelast kindof consuner onthe food chai n —t he deconposer. [Deconposers | i ke
fungi and bacteria eat al ready dead pl ant and ani nal bodi es. Mishroons growon fal | en

I ogs. Reopl e sonet i nes eat nushroons. S0 t he ener gy fromdead trees feeds bot h nushr oons
andpeople. Inthisvay, treesaregivennewlife. That’s the vay the food chai n vorks. Vhat
you eat det ermnes your pl ace onthe food chai n?”

Drections

1) The object of thisactivityistoarrange aninal s and pl ants accordi ng to who eats
who. The aninal s and pl ants go on the purpl e dots. P ck a purpl e dot on t he outsi de
edge of the picture. Hace one of thetop predators (large ani nal s), either the Geat

B ue Heron, the Qoyote, the Northern Harrier, the Eagle, the Hunan, or the Mnk —on
thi s outside dot. Nowdo you see howit i s connected to two ot her purpl e dots by curvy
lines? A ace two small aninal s on these two mddl e dots. Wat you nust pretendis
that the large aninal on the outside dot eats both of the aninal s onthe two mddl e
dots. Also, each of the aninmals onthe mddl e dots eats two ot her organi sns.

/Op Pr edat (\
(e.g. Hawk)

T~
M ddl e Predat or/ Consurner
(e.g. deer nouse, snal | bird) Producer/ Pri mary Consuner

— (eg pats)

2) Arrange the pl ants and ani nal s by what eats what. Start with the big aninal s on
the out side dots, and work your way in. Thereis aclue sheet, but try not tolook at it
until you find your own sol ution.

3) Iseverylivingthinginits proper pl ace? Nowwhat happens i f you t ake one anay?
Inour world, entire species of organi sns go extinct by the mnute. Thi s neans t hey

j ust di sappear fromthe face of the earth, the way the di nosaurs di d. Wien a speci es
di sappears, it effectstheentire ecosystem Tryit yoursel f!

Pretend the river has been pol | uted by toxi c chemcal s. Ask, “Wichaninalswll be
affected?” (Sone aninalsw !l die. Sone aninal s wll nove anay. Sone aninal s w | |
adapt. But all of theaninalswl| be affected.)

There are sone i nportant principles tounderstand. Say the fish start dying. Wat do
t he eagl es eat ? They probabl y have to eat nore of sonet hing el se, |ike nore baby
ducks. Nowwhat happens to t he ducks? B ther they have to adapt, such as find a
better way to hi de fromthe eagl es, or they have t o nove anay. Q herw se, their

popul ationw | slowy die out.

4) Sart wthoneaninal. Does this species die adapt, or nove anay? If it adapts,
how? Howdoes this effect theaninals aroundit? If it dies or noves anay, renove it
fromthe board. Nowthereis aholeinthe food chain. Howdoes this af fect the ot her
aninal s? Tel | the story for each ani nal one by one. P ayers cantake turns. Don't stop
until you canthink of nonore effects fromthe poi soninthe water.
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Wy t he Ti de Ebbs and Fl ows
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Essentia Acadennc
Lear ni ng Requi renent s
Gmonication2 3, 3.2

ASdt Based Ypona Taltl an Nt i ve
Bitish@ unli anLegerd

Grel es of
Nat ure Room

Drections

Read

“Have you ever been down to t he beach when the vater i s just a
thinlineonthe hori zon? Have you ever been to t he beach vhen t he
vater i s sohighyoucan't val k onthe rocks wthout getting vet?’

Ask

“Wiat do ve call thi s novenent of ocean water?”
(Thetide, whichrisesandfalls, or ebbs and fl ons, tw ce aday.)

“Wat causes the ebb and fl owof tides?’
(Just think about it —don't provi de any answers yet.)

Read

“Al estuariesareinfluencedby tices, axdtidesareavita part of
anestuary habitat. Hghand!owtides nx fresh vater fromt he
river andsalt vater fromthe sea, passingnutrients throughout the
entire ecosyst em

Ainalsvwholiveinatidal environnent depend upon the hi ghs
andlovs for their daily survival. Sone aninal s feed vhenthe tide
ishigh likethe Gspianternd vingfor fish. Qher aninal s feed
wenthetideislow |likethe bl ue heronvad nginwvater tocatch
snal | fish and crust acears.

Feopl e nake use of both hi gh and | owti de, fishing vwhen the vat er
isinandgatheringshelIfishwhenit isout. The native pegd es of
the Raci fic Nort hvest coast have a saying: “whenthetideis out,
thetableisset”. Just liketheannal s, thaseof us whosubsist off of
t he beaches of the Ruget Soundrely uponthe tides inour daily
heits.

There are nany reasons why the tides goinandout. The Taht!an
Indansof Bitish@ unbiatell stories about wiy thetideis
sonet i nes hi gh and sonetines low Vi canall act out their story,
tolearn howt hey have expl ai ned tides. Then, vecanlistentothe
scientificreasonsfor theebbingandtheflowng of tides.

Thisis anancient story, passed down fromparent tochild from
grandparent to grandchild. The Taht!an I ndi ans kept their stories
alivebytellingthem They never wote t hemdown, sothey hadto
renenber them”



Part 1. Wiy the Ti des Ebb and Flow ATri bal Perspective
from“Howt he Peopl e Sang t he Mbunt ai ns Up” by Mari a Leach, €1967

DO rections

Read the script aloud. All owstudents to i nprovi se enacting the events. You can assi gn
parts ahead of tine or sinply call onvolunteers as the characters enter the story.
There are at | east five parts. If you need nore, add starvi ng peopl e and/ or sealife.

Qhar act ers
e Narrator/DOrector (Teacher or G oup Leader)
» Sarving Person/ Peopl e
* Raven

e Salife, including Hsh, Missels, Qans, Sarfishand Qabs (these can be pl ayed
by one personif need be)

e Qeat B gMn
Pr ops
* Two rocks (Raven w || hol d t he 2 rocks)

e e black circlecut-out (Geat BghMnwll sit onthe bl ack circle cut-out that
represents aholeinthe earth)

Sory
(Sage suggestions areinitalics. Sudentsaretolistencarefullytothe story sothey can
act out their characters.)

Thi s happened | ong ago when t he peopl e were | earni ng howto live inthe world. The
peopl e had no food. They were st arvi ng.
(STARM NGPECRLE act hungry — groan for food — hol d your bel | i es)
e day when Raven was out on the ocean i n hi s canoe. ..
(RAVEN r owyour canoe)
...follow ng al ong t he shores and beaches, he sawfi sh sw nm ng under water.
(A SHsw mar ound)
He sawcrabs crawing. . ...
(QRABcraw )
....nusselslyinginther beds.. ..
(MBS |i e on t he ground)
....littleclans stickingthe r necks ot . ..
(@ AVIsti ck your neck ot )
....Starfishranbled aroundinthei r strange circul ar advance.
( STARH SH squi r mar ound and ar ound)
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“The peopl e coul d eat these thingsif they coul d get them” sai d Raven. Raven, cul ture
hero of al | Northwest Pacific Qoast peopl es, was fixed upon t he worl| d and was

t eachi ng peopl e howto |ive. He thought al | peopl e shoul d have enoughto eat. He
was the one who fixedthe earthsoit wouldnot tip. He put a bi g pi ece of i ce across
thenorthof it, andsincethenit has not ti pped. Raven fixed the worl d and taught the
peopl e everyt hing. ‘ The peopl e coul d eat these thingsif they coul d get them, he kept
thi nki ng, but the water was t oo deep. Raven paddl ed al ong. . ..

(RAVEN cont i nue t o paddl e your canoe)

....paddl ed al ong, wonderi ng what to do. Then he sawa great bignansitting onthe
shore.

(GREAT BEGMMNsit quietly onthe ground ontop of the black circle.)
(RAVEN squint intothe di stance and | ook at the great bi g nan.)

‘Wiat are you doingthere? saidRaven. ‘Stting,’ saidthe nan. ‘ Wy? asked Raven.
“If | get uptheoceanw !l godry,” saidthenan. *Sol sit.” Themanwas sitting on a
holeintheearth. If he got up, the ocean pouredintothe hole. ‘Gt up and | et ne

| ook,” saidRaven. ‘No,” saidthe nan.

(GREAT B GMAN act angr'y and shake your head no)
He woul d not budge. So Raven grabbed hi mby t he hai r and pul | ed hi mup.
(RAVENpul | t he nan up gent ! y)

Sure enough there was a bottontess hol e inthe earth, and when t he nan st ood up,
the ocean wat ers poured and roared intoit. Raven slid a sharp stone al ongsi de t he
holewthhis foot.

(RAVENSI i de one st one over t he hol €)
Wien t he man sat down, the stone jabbed hi mand he j unped up.
(GREAT B GMANsit on the stone and then j unp up i n pai n)

Raven sl i pped anot her shar p- poi nt ed st one under him so that when the nan sat, it
hurt wor se.

(RAVENsl i de t he ot her st one al ongsi de t he hol €)
The nan | eaped i nto the ai r agai n.
(GEATB GMWN Il eapintothe ar agai n)

Wil e this was going on, the waters poured into the hol e; the ocean receded, and t he
beach was uncovered. Yes, The peopl e can get food here, Raven deci ded. * Fromnow
on,” said Raventothe man, ‘you nust stand up tw ce everyday, | ong enoughto | et
thewaters recede as far as they are now sothat the people nay findfood.” ‘Al right.’
sadthenan. ‘Al right.’

(RAVEN and t he GREAT Bl G MAN shake hands. )

Thus it isthat thetides beganto ebb and fl owand t he peopl e gat her ed seaf ood on t he
shores.

(STARM NGPECRLErush to t he sea ani nal s and pretend t o gat her t hemand bri ng
t hemback to your vill age.)



Part 2: Wy the Tides BEbb and H ow The Sientific Sory

O rections
M ease read t hi s ahead of tine and paraphrase for your audi ence, however they wl |
best under st and.

Gavity

I norder to understand tides you nust understand sonething called gravity. Gavityis
t he reason why things thrown up inthe ai r cone back downtothe earth. The earth

pulsthingstoit, simlar toanagnet. All thingsinspace are attracted to one anot her
other by gravitational pulls. The bigger the object, thenoreit pullsonthings near it.

Ti des

Ti des are caused by the gravitational pul | of the noon and the sun. In other words,

t he noon and t he sun are bot h bi g enough to tug on thi ngs on earth. The noon’ s pul |
isanost twceas strongasthesun's, becauseit iscloser totheearth. Sncewater i s so
flexible, it iseasytoseewater pulledtowards the noon. Gean water col |l ects onthe
side of theearthclosest tothe noon, creatinginthat placeavery hightide, or what is
calledaflowtide. Wienthereisahightideononepart of theearth, there hasto be a
very | owtide el sewhere. Very lowtides arecalled ebbtides. Does thelowtide al ways
happen on the part of the earth that is farthest anay fromthe noon? You woul d
think so, but thisisnot thecase, andI’Il tell youwhy.

Centrifugal Force

Wenthereisahightide, water al socollects onthe opposite sideof theearth. This
happens because of sonething cal | ed centrifugal force. Gentrifugal force happens
because t he earth and noon are spi nning around each other inacircle. | magi ne two
peopl e hol di ng ont o bot h of each ot her’ s hands and spi nni ng t oget her. Can you see
their ong hair flinging outward? Nowi nagi ne a nerry-go-round. O d you ever get a
nerry go round spinning real |y fast, and di d you ever feel yoursel f bei ng pul | ed

out war d? Nowi magi ne a person in abillow skirt spi nning around and around. The
skirt billows outward, doesn't it?Vell, water actsjust likelonghair, just |ike your
body ona nerry go round, and just |ike a spinning skirt. Renenber that not onlyis
the noon pullingonthe earth, but it i s al sospinningaround and around t he eart h.

Ask

“Wat expl ai ns extrene hi gh and | owt i des?”

(Wen the sun, the noon, andthe earthareall linedup, thegravitational pull is
even greater and w || cause the extrene high and | owti des. Thi s happens two tines a
nonth — during the full noon and t he new noon. )



Tidal Gyeles

Two high tides and two | owti des occur every 24 hours and fifty mnutes i n Q ynpi a.
BEvery twenty-four hours, the earth spins all the way around once. I nthe neantine,

t he noon has been spinning aroundthe sunandit isinadifferent place. Earth hasto
catch up tothe noon, and this takes anot her fifty mnutes.

Thetides aredifferent sizesinthe sane day. Thisis becausetheearthspinsonatilted
axi s around the sun. It wobbl es. So, the beach that you stand on at 12 noon w || be
positioned differently at 12 mdni ght rel ativeto the sun.

Part 3. Questions for O scussion

1) Wiyisit inportant to knowthe scientific evidence for things that happenin
nat ur e?

2) Wyisitinportant totell thelegendary and nyt hical reasons for things that
happen i n nat ure?

3) Sudents: pl ease nake up your own short story, expl ai ni ng why the tides ebb and
flow Wen everyoneisready, we'll formacircleandtell our storiesoneat atine. Try
not to wite anythi ng down. Keep as much as you can i n your head, as oral
storytellers do.
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Backgr ound

Read

“0 d you knowt hat hunans are a very unusual type of ani nal ?
(e of the reasons ve are unusual i s because vwe have a backbone.
Qlythreepercent of all aninals!ivingonearthhave aninternal
spi ne! 97%ei ther have shel s onthe out si de of thei r body, |ike
spiders, oysters and|obsters —or they are conpl et el y soft bodi ed,
likejelyfish Avnalswthout skeletonsontheinsidearecaled
invertebrates.”

Ask
“QGan you thi nk of sone i nvertebrat es?’

Read

“Oed thenast interesting pl aces toobserveirnvertebratesis at
the beach. Invertebrates at t he beach | ook | ess hunan t han j ust
about any other livingcreature. Theydothingslikeattachingtheir
heads torocks, (seasquirts), andturningtheir stonachs i nsi de out
(gafish).”

Ask

“Wy arethey sodifferent fromus?’

(Because t hey have to survive in conpl etel y di fferent
conditions! If youlivedinthewater and youdi dn't want to
get carried anay by the tide, youwoul d attach yourself toa
rock, too. The seastar eats clans. It does not have aknifeto
pry clans out of their shells. Soinstead, it sendsits stonach
intothe clamshel I, digests the clamw th stonach aci ds,
slurps upthe good stuff, andreturnsits stomachtoits body.
Thi s way of eatingworks for starfish, thoughit woul dn’t work
for humans.)

D rections
Befamliar wththe directions before you start!

1) There arepictures of narineinvertebratesinafol der onthe
shelf. Eachpictureistiedtoadescriptionthat bel ongstothat
pi cture and no ot her. The group | eader passes out a pi cture

w th t he correspondi ng descri ptionto each pl ayer. H ayers
nust not showtheir pictureto other players.

2) Rayers, findapartner. Partners stand at the whi t eboard
twoat atine. Wenit isyour turn, bring your picture and
descriptionwth youto the whiteboard —but don't | et

anybody see. (ne of youisthereader andoneistheartist.
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Reader: Sart by readi ng t he descri ption you were gi ven. You nay read t he descri ption
twceif youwant. Then wite down three descriptive things about your invertebrate on
t he whi t eboard. Do not copy the descriptionyou already read. Try to cone up wth
extradetails. Is your animal soft or hard? Hownany | egs does it have? Wat do t he
eyes look like?Isit spotted?Isit hairy? Wat isit attachedto? Doesit have patterns
onitsskinor shel | ? Don't use col ors because that wll not be hel pful tothe artist.

Atist: Trytodrawwhat is beingdescribed. Don't worry about it beingrealistic. If it
doesn’'t nake sense, just nake it up! Use you i nagi nati on!

3) Isthe artist done? Wio can guess what the ani nal i s supposed to be? Reader, show
your picturetothe group. Nowswtchroles. If you drewfirst, nowyou read about your
aninal. If youreadfirst, it isyour turntodrawyour partner’s ani nal .

4) Repeat steps 2 and 3 for each pair.

5) Wien you are fini shed, please returnthe pi cture and descriptionstothe fol der as
you found t hemfor the next group.
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Read

Li vi ng thi ngs get energy fromthe food that they eat. Energy
torun, toswm or tofly. Energy togrow to build hones and
torai se young. Here cones a hawk, circling highinthe sky.
Hawk i s very hungry. Suddenl y she dives to the ground. She
has a nouse! Nowshe can eat | unch, and feed her little hawnk
babi es. Havwks are cal | ed carni vores because t hey onl y eat

ot her ani nal s.

Ask

“Are you | i ke a hank?’
(No, peopledon’'t eat only neat.)

Read

“Mce, onthe other hand, eat both plants and ani nal s. They | i ke
seeds andthey |i keinsects. They are cal | edonmi vores. Are youlike
a nouse?

O aeyoulikeadeer, woeatsonlyplants?If youeat only plarts,
t hen you ar e an her bi vore. Are you an her bi vore?

Wiat about pl ants? A ants arelivingthings. They need energy to
gow”

Ask

“Wiere do pl ant s get energy?’

(Mbst plants get energy fromthe sun. Geenplants arethe
only livingthings that canturn sunbeans i nto food. They are
cal | ed producers. Aninal s coul d not survive w thout green

pl ant producers. Even hawks need pl ants, though t hey eat
nce.)

“Wily do havks need green pl ant s?”

(Because mice eat plants. Wthout plants, there woul d be no
mce, and t here woul d be no hawks. That is the way a f ood
chai n works.)

D rections

1) Pass out Wrksheets #1 and #2 so t hat each student has
thei r own copi es. Expl ai n: here are sone pi ctures of ani nal s.
These ani nal s are hungry. They are t hi nki ng about | unch.
Ask, “What do youthink the (sal non, mnk, snail, little brown bat,
etc.) ishungry for?’ (pause for response)
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2) Pass out Wrksheet #3. Expl ai n: These ani nal s and pl ants are food for ot her
aninal s. Ask, “Wiat do youthink voul d eat a (clam frog, sedge, etc.)?’ (pause for
I esponse)

3) Have the students col or i nthe ani mal s on Wr ksheet #3. Then have t hemcut t hem
out and past e t hemi nsi de t he t hought bubbl es of t he ani nal s on Wr ksheet s #1 and
#2. Hel p the students nat ch themcorrectly.

Mat ches

» Canada Goose —Sedges
* Snowy OM —Shrew

* Northern Harrier —Frog
e Snai | —Duckweed

* Sal non —&ti ckl eback

e Sandpi per —d am

* Mnk —Vol e

e LittleBrownBat —Hy



Wr ksheet #1




Wr ksheet #2




Wor ksheet #3

Duckweed
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Backgr ound

Read

“Db you not i ce t he honki ng of Ganada geese inthe fall ? Db you
velconethetrillsandtwtters that coneinthe spring? Mst birds
mgrate southfor thewnter and north for the sunmer. V& don’t
knowal | the reasons why they dothis. V@ think that birds fol | ow
t he abundance of food t hrough t he seasons. For exanpl e, a goose
that feedsinActic vetlands | eaves hi s or her hone vhenit freezes
over. Such a bi rd w nds up around here, and t hen di sappears agai n
i nthe sunmer.”

Ask
“Wy el se do you t hi nk bi rds mgrat e?’

Read

“Inorder toprotect birds, it isinportant toknowthe r
mgrationroutes. Amgrationrouteisthepathabirdtakes as it
travel s through t he seasons. There are four naj or bi rd hi ghvays i n
the thited Sates, call edfl yways. Thesearethe Pacific A yvay, the
Crtral Hyvay, the Mssissipoi Hyvay, andthe Alantic Hyvay.”
(see map)

Ask

“Howdo sci enti sts keep track of birds?’

(Wthlittleal umnumleg bands that identify the age, sex and
species of thebird, aswell asother information. US Fsh&
Wi dife Servicebiologists capture, band and rel ease bi rds t hey
want to study. OQwce abirdis banded, it can be reported by
hunters, birdwatchers, hikers and anyone el se who spotsiit.

B ol ogi sts use reports t o under st and about bi rd popul ati ons
and bird mgration.)

Read

“Anyone canfigure out amgrationroute, providedthey have t he
right infornation Inthisactivity, it isyou jobtod scover the areas
i nhabi t ed by Ganada geese through thei r yearly migrati on cycl es.”

D rections

1) FH nd the key on t he nap and col or each box a di f f er ent
col or. The col ors represent different seasons and seasonal
aivities.
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2) Chose one of the band reports on your data sheet. Read the date and t he | ocati on.
If the birdwas spottedin A askain August, for exanple, it was at its summer

breedi ng ground. Mark the | ocati on wth a dot on the map, using the col or you have
chosen for that season.

3) Repeat steptwofor all the band reports.

4) drclethe areas that seemto be used for summer breedi ng and t he areas t hat seem
tobeusedfor wnter habitat. Put anarrownext tothelocations that showmgration,
poi nting north or south dependi ng on whet her t he goose was travel inginthe spring
o thefall. Ask, “Aeyouabletol ook at your n@gp andtell the story of goose mgration?’

5) Ask, “WHich tvo fl yvays does your nap il ustrate?’

6) Notice the dates of the band reports. Mbst areduringfall mgration. Ask, “Wy do
you thi nk t hat mght be?”

Fol | ow Up

Youcanhelpthe US Hsh&WIdife Serviceprotect mgratory birds. |f you see abird
w th a bird band, record t he nunbers on the band. Al so wite down when and wher e
you sawit. Send your report to:

US Ash&Widife Srvice

B rd Bandi ng Labor at ory

dficeof Mgratory B rd Minagenent
Laurel, Maryl and 20708

Youw || besent aCertificate of Appreciation and the person who banded the birdin
thefirst placew!| be contacted about your report.
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Ask

“Wiat dobirds doevery day of their |ives?’

(They gat her food! Mbst peopl e buy di nner at a |l ocal
supernarket. Inagineif we had to catch a nouse for
di nner, or scoop up al gae, or digfor worns.)

“Voul d vwe use our own two hands?”
(V¢ mght use shovel s, nets, traps andother toal's, in
order to nake food gatheringabit easier.)

“Co bi rds use tool s7
(Brdsdon't havetousetool s! Brds are shapedto be
expert food hunters and gat herers.)

Read

“Hctureabird anybird Aeyoulookingat that birdinyour

mnd? It has a beak, wngs and feet. Wat shape i s t he beak?
Wiat shape are t he w ngs? Wat shape are the feet? Turnto
apartner. Describe your birdtoeachother, inas nuch detail

as you can.”

Ask

“QK you’ ve nowdescribed a bi rdto soneone el se, andthey’ ve
describedonetoyou. Vérethey dfferent? Wy aren't all birds
shaped t he sane?”

(hereasonis because they eat different food! Eating
different foods al |l ows great nunbers of birdstolive
together inthe sane habitat. If al | birds ate worns, for
exanpl e, they woul d run out of worns pretty fast. Then
t hey woul d be hungry.)

“Thi s exercisei s about physical birdadaptations —or the vay
thei r bodi es are shaped. [ you knowwhat a physi cal
adaptation j s?”

(If not, listentothis: Vil ves have thick fur, sothey can
keep warmi n very col d pl aces. V@l f fur is a physical
adaptationtothe cold. Gis canseeinthedark, sothey
can hunt at night. Their eyes are especi al |y adapted to
dar kness. Sandpi pers have | ong beaks, so t hey can poke
way down i n the nud for worns and cl ans. Their beaks
are speci al physi cal adaptations for eating cl ans and
worns. This activity is about the nany types of beaks

bi rds have adapted for different foods.)
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Drections

1) pbserve the nany di fferent kinds of beaks inthe bird beaks di spl ay.

2) Therest of theactivityistobeconductedinthe center roomat thetabl e next tothe
sink. Bring the box | abel ed “Habitats” and t he box | abel ed “Beaks and S onachs. ”

3) Therearejars and utensils inthe box | abel ed “Beaks and S onachs.” Each pl ayer
can choose one utensi| to use as a beak, and one j ar to use as a st onach.

4) Sationthefived fferent habitats evenly around the tabl e.

« HIl thetray wthwater and dunp i nthe green beads. Thi s represents a pond
envi ronnent w th al gae or duckweed.

« Put all thefoambal | sinthe basket wththe grass. This represents agrasslandwth
snmal | nammal s, |ike mce.

«HIl thelittlegassjarswthwater. Theseareflowersfull of nectar.

e Thereisapiece of wodwthholesdrilledthroughit torepresent atreetrunk.
Mike sure al | the hol es have beads i n them—these are the i nsects.

» The foamw t h pi pe cl eaners and beads represents a nud flat w th worns, clans
and shri np.

5) Pass out a pi ece of paper and a pencil| to each pl ayer.

Activity Ril es

Sationaplayer at each habitat. If you have extra pl ayers, |ine up behi nd one habi t at
andwait torotatein. Your jobistogather as nuch food in each habitat as you are
abl e. Each person gets twenty seconds al one at each habitat. Your group | eader w |
signal youwhento start and when to stop. You can use only your “beak” to pi ck up
food. Oce you have pi cked up the food, you nust dropit intoyour jar — your
“stonmach”. You cannot scoop up food w th your jar. Wen you are fini shed at one
habi tat, count the food or neasure the |'i qui d you have been abl e to gather. Witethe
nuniber down on your pi ece of paper. Put all the food back. Move to the next habitat,
and wai t for your group | eader to signal youto begin. God Luck!

Fol | ow Up

H ease record your answers:

1) Ask, “Wat kind of bird are you?” Wite the type of beak you have at the top of your
paper. Make a guess as to what type of birdyou mght be and wite this down at the
top of your paper too.

2) Ask, “Inwhich habitat di d you have t he nost success?” Nunier each habitat 1-5, one
bei ng nost successful and five bei ng | east. Conpar e your results wth ot her pl ayers.

3) Ask, “Wiat are you best suitedto eat? Wy?” Gonpare your resul ts wth ot her
pl ayers.

4) Ask, “Howdoes it benefit birdstohaved fferent types of beaks?’
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Backgr ound

Read

“B osphereisavordthat describes averythinlayer betweenearth
adspace. Inthisverythinlayer, |ivingthi ngs have everythi ngthey
need to survive, including vater, oxygenandthevarmnglight of
thesun Asfar as has beenscientifically proven, thereisonly one
biasphereinall the unverse

Thereis novaste wthinthe Earth’' s bi osphere. Brery el enent and
eveylivingba ngcotributestotheintricaenetverk of globa life
Thisincludesthelight that filters throughour atnesphere, the
plantsthat spinlight intofoodfor aninal s, andthe cougar t hat
stal ks the nouse i nt he grass.

Lifeonearthisinterdependent. Sal non needtrees to shade t hem
wienthey are young, andtrees needfishcarcassestofertilize
them sothey can be heal thy. Trees and fish are i nt er dependent .
Aninal s and pl ant s count on each ot her for food, shelter, varnth,
protectionandeverything they needto survi ve.”

Ask

“Aeyouapart of thewebof |ife?
(You bet.)

Read

“The vay you | i ve affect s your envi ronnent and all |ife surround ng
you. Brery day, whet her you knowit or not, you nake choi ces t hat
couldneanlife or deathto soneone el se. Recyclingis achoi cethat
nakes vay for |ife. Recycl ed products do not go to the dunp. The
noreverecycle thesnaller our landfills. Thesnaller our | andfills,
thenoreroomthereisfor habitat |ike vwods, fiel ds and vet ! ands.
Ani nal s need vioods, fields andvetlandstolive The vay ve
behave effects our bi ospherenonatter vwhat. Thefollowngactivity
isdesignedtoillustrate vhat i nterdependence | ooks i ke.”



Drections
Read

1) Each person needs to pick out anidentification neckl ace. You can be an aninal , a
pl ant, or an el enent, such as t he sun. Hang your neckl ace around your neck so
everyone can see what you are.

2 Sandor sitinacircle

3) Take turns tossing the bal | of yarn fromone person to anot her. Before you pass the
bal I, expl ai n howyour organi smor el enent is relatedtothe organi smor el enent of

t he person you are passing to. The rel ati onship can be direct, asin*“l aman ow and |
eat mce or indirect, asin*“l ama deer, and by eating plants | get energy fromthe
sun.” Keep hol d of a pi ece of the yarn. By the tine everyone has had aturn, there
shoul d be a taught web of yarn stretched across the circle.

4) Noweveryone i s connect ed.

Ask

“Wiat happens i f one pl ant or ani nal becones exti nct ?
(Extinctionneans thereis not asingleoneof that plant or aninal |ivingonearth,
and there never wll be again.)

“Wow | pretend you have gone exti nct ?’
(Just one person.)

Read
“Now I nagi ne that your habitat has been destroyed by pol | ution or devel opnent. Rai se your
part of the veb.”

Ask

“[pes anyone el se feel your part of t he vweb bei ng t ugged on?’
(Raiseyour stringif youdo.)

“Hownany peopl e are hol ding up thei r string?”
“Wat does thi s showabout t he veb of |ife?”
“Wat does thi s veb showabout all |ife onearth?’

Read
“Brer yone put down your hands. Nowunw nd t he veb i n reverse. The final personto recei ve
thebdl last tinewl| bethefirst topassit thistine”

Oce the web i s unwound, the activity is conpl eted. You nay w sh to fol | owup by
draw ng pi ctures, witingor discussingtheinterconnectedness of |ife.
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Backgr ound

Lse the nodel of the vat ershed inthe Earth & evardshi p Room
Gt her st udent s around t he nodel .

Ask
“Wat i s this nodel depicting? Ganyoudescribeit?’

Read

“Thisis anodel of avatershed—the Nsqually R ver VHt ershed,
Nsqually National WidifeRfugeis at theendof the vatershed
near Ruget Sound. Avatershedis aregionthat drainsintothe

sane body of vater. Vdtersheds drainall theraimvater andall the
nel tvater fromnountai n gl aci ers and ridges downtothe sea |f
you coul d stand on top of Munt Rai ni er and | ooked down on a few
valleys at the sane ting, you voul d be abl e t o see several

vat ersheds at once.”

Ask

“Wereisthelovest point onearth?
(Cean.)

“If youvantedtofindariver, wichvay voul d you head?”
( Downsl ope.)

“Sonetines raindoesn't soak intothe earthright anay. In pl aces
wherethe earthis paved over, such as in parkinglots and on roads
and si deval ks, thevater hastofindastormdrainto reachthe
river. Thsvater iscaledrunoff becauseit runs off t he cenert
insteadof scakingin. If drt, ol o garbage getsinthe vay of
runoff vater, it goes down the stormdrai n! Anxd where do storm
drai ns | ead?’

(Intotherivers and sone strai ght to Puget Sound or the
ocean. )

“Wendrt, ol or garbagegetsinthevater, it iscaledpol | ution.
Thisis becauseit causes probl ens for fish, wldife and hunans.
Gn you think of anything el se that voul d becone pol I utionif it
got intoastream ariver, or the ocean?’

(Sewage, ani nal feces, chemcal s such as bl each.)

Mbst pol lutionis caused by human activity. Thereis no
hunan activity on thi s nodel of our watershed yet. It is your
jobtodevelopthis nodel tolook norelikeit islivedin by
humans.
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Drections

1) Point out Mbunt Rainier, the source of the Nsqual ly R ver, and Puget Sound ri ght
next to N squally National WIdlife Refuge.

2) Hace the toy pi eces on t he wat er shed nodel .

3) Ask, “Were onthis nodel do youthink pol | utants mght enter t he vat ershed?” Jorinkl e
pepper, or use ink dropper next to each potential source of pol | ution.

4) Here cones astormt Soray the entire watershed evenly wththe water bottle, lightly
at first, andsteadi |y harder and harder until littleriversformcarryingthe pollution
downst ream

5) Sop sprayi ng. The rain cl ouds have di spersed. Ask, “Wiereis all the pol | uti on now?’
(I'n Puget Sound).

O scussi on Quest i ons
v you thi nk our Ruget Sound i s pol | ut ed? (Yes.)
b youthink our rivers are pol | uted?(Yes.)

If thevatershedis pol | uted therivers andthe seaare pol | uted [oes vater travel
under ground t 00? (Yes. )

byouthinkit cancarry pol l utionwthit?(Yes.)

I'f you dunp soap i n t he yard, where do you thi nk t he soap goes? (Intorivers and
eventual |y i nt o Puget Sound.)

Read

“RAlutioncankill widife o nakelivingveryd fficut for them Ghemcal s can poi son food

advater fordl livingthings. @l canglueabird sfeatherstogether soit can't fly. Uableto
fly, abirdwll die Toonuchdirt inastreamw!| snother baby sal non eggs, fishandinsects,
because they can't breathe dirt! These arej ust sone of the effects onw /! d i fe and hunans by
pol | uting our vt er sheds.

There arelots of vays to prevent contamnating our vatershed. hevay isto all owt he vat er
toscakintothegroudfirst. Thsalonsthesal tofilter ot thepo lution sothat bythetine
thevater reachesthestream it isclean Awther vayistoplat |otsof trees. Trees ha dsal
inplacewththeir roots, sothat thedrt doesn't get washedinto streans. Axd hunans can
be careful about what they put i nto the vat er shed.

Look at the nodel again. Roint toall the pl aces where pol | uti on can enter the vat ershed. For
each pl ace, expl anwhat peogpl e could doto prevent pol | ution. ” (Use fewer pesti ci des,
chemcal s on | anns, yards and farns; plant trees to absorb nore water and trap

sedi nent; don’t dunp chemcal s or pol | utants down the drain, etc.)
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Backgr ound

“Wiy do you t hi nk salt narshes and est uari es around Puget Sound
areinportant?’

(Salt narshes and est uari es provi de habi tat for endanger ed
speci es and nany ot her plants and aninal s; they are a
nursery for birds and fish; they hel p prevent fl oods and t hey
filter pollutants and sedi nent; they provi derecreational ,
scientific, and educational opportunities for nany peopl e.)

D rections

1) Sack the 20 bl ocks toget her. These represent the anount of
salt narshes and est uari es around Puget Sound over 200
years ago. Ask, “Hbwnany still exi st today?’ (Have students

t ake guesses and vot e on hownany t o renove. )

2) Read, “Qver 75 percent of salt narshes and est uari es have been
| ost to devel opnent over the | ast 200 years, vwhi ch vioul d nean
that only 5°bl ocks’ renain (gather 5bl ocks). Less than5out of
every 20 acres of salt narshand estuary still exi st today. & have
bult, buld ngs, houses, roads, airports, farns, parkinglots, and
landfills ontop of salt narshes. Vi have al so dredged sone of
these habitats to create shippi ng ports such as i n Tacona, Qynpi a
ad Sattle”

3) Wingthelamnated pi ctures and the felt wal | hangi ng,
have students arrange t he draw ngs i n order fromthe | east
anount of hunan i npact (marsh) to the greatest
(netropolis). Eachpictureisletteredinthe upper | eft hand
corner for referenceonly; theletters have nothingtodowth
the order of the pictures

4) Wen t he group has fi ni shed ordering the pi ctures, ask one
persontoread off theletter order of the set froml east hunan
inpact togreatest. Thecorrect order isD B F A Cand E Wse
the fol lownginfornationto di scuss each pi cture.

AptedfromAFomMrshtoMring” Nt ure Sgpe Vid nginto Vil ands, “Were Hve Al the Vit ands Gre?,” Vit lad Rdtectars, ad
“FarMrshtoMtrgodis,” At MrshMnad
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Read

FctureD Native Anericans werethe first peopl e to use the resources of the salt

nar shes and est uari es. The N squal | y and Puyal | up I ndi ans depended on t he est uari es
i n Puget Sound, especial ly the estuaries and salt narshes of the N squal | y and

Puyal | up R vers. They found pl enty of gane i n salt narshes, especiallyinthefall

when huge fl ocks of ducks and geese passed t hr ough Puget Sound during their
mgrations. Indi ans caught sal non and ot her fish fromthe rivers and gat hered
oysters, clans and ot her shel | fish al ong the nud fl ats and sl oughs. (1700s and pri or)

ActuresBand F. Beginningintheearly tomd 1800s, Britishfur trappers and settlers
werethefirst Buropean settlerstolive near salt narshes. The British, fol | oned by
Anerican settlers | ogged, farned and rai sed | i vestock. There was plenty of food for
peopl e and the vast fields of salt grass supported grazing aninals. (early tomd-
1800s)

R cture A The California Gl d Rush, whi ch began i n 1849, brought thousands of new
settlerstothe west coast fromthe eastern Lhited Sates. Tinber and t rade becane
large industriesinthe Northwest supported by the Gl d Rush. The grow ng popul ati on
began to have al arger i npact onthe salt narshes. There were no hunting regul ati ons
and sone speci es were hunt ed al nost to extinction. Sandpi pers and ot her sal t narsh
bi rds were hunted for their neat. Egrets and herons were killed for their feathers

whi ch had a commerci al val ue. Many salt nar shes and estuari es were dredged f or

shi ppi ng ports, dikedto support farmng, or used as dunpsites for garbage and
sewage. There were no regul ati ons regardi ng gar bage and sewage dunpi ng, causi ng
serious | and and wat er pol | ution probl ens. (1849to early 1900 s)

P ctures C&E By the 1950s, peopl e had drasti cal | y changed nany of the ori gi nal
salt narshes. Fewpeopl e recogni zed t he i nportance of | eavi ng salt nar shes and
estuariesintheir natural state. Toturn narshes into “useful ” pl aces, they often built
airports, houses, farns and landfills ontop of them or dredged themintolarge ports
like Seattl e and Tacona. Today, nmany nar shes have been conpl etel y bui It over and
destroyed, wthnosignof theorigina narshor widife. (1950to present)

Read

“Toaday, | avs protecting salt narshes, wetlands and est uari es exi st. Sone areas of salt narsh
have been desi gnated as wild iferefuges, suchas hereat Nsqually National Wi dife Refuge.
Intheearly 1900's, this areavas afarmwthadairy, chi ckens, hogs, an orchard and honey
bees. Qver tventy-five years ago, plans vere devel gpedtoput alandfill hereor dredgeit for a
cecovater port. Hwvever, peopleviorkedtoprotect it for widifeinstead ”

O scussi on

“Wat are sone vays that you can protect salt narshes, wetlands and est uari es?”’

(Learn about salt narshes, estuaries and wetlands and teach others; witelettersto
legislators; reduce, reuse and recycl e; participatein ast Qean-ups or SreamTeam
restorations, never litter; never dunp thi ngs down stormdrai ns; | abel stormdrains

W t h warni ngs, such as “Do Not Dunp, H ows to Bay.”)
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Qi tural Hstory of the
N squal | y Vét er shed Room

Backgr ound

Have you ever harvest ed your own food? O built sonet hi ng
just fromitens you found i n nat ure?

Along, long tine ago there were no super nar ket s or

shoppi ng nal | s. Peopl e had to gather all their ow food and
nake al | of their supplies fromwhat they found grow ng on
the land. The Nsqually Tri be once used the landinthe

N squal |y Delta, nowthe N squal |y National WIdlife Refuge.
Al t hough t hei r per manent hones were farther up the river,
they cane downtothe Delta often t o gat her food and
suppliesfor their survival .

B hnobot any (et h-no-bot - any) i s the study of how peopl e used
plants. The N squal |y Tribe used pl ants for nany di f f erent
things i ncl udi ng food, nedi ci nes, fishingnets, boats, clothing,
shelters and eating utensils.

Wien British and Anerican settlers noved i n and started
farns, they brought many nonnative plants wth them A
nonnative plant isaplant that wasn't hereoriginal ly. FHants
that were here l ong ago are cal | ed nati ve pl ants. Sone non-
native pl ants becone i/ nvasi ve. | nvasi ve pl ants crowd out
native pl ants and t ake over an area. N squal |y Nati onal

WI dl'i fe Ref uge manages i nvasi ve pl ants by renovi ng t hem
and repl anting native pl ants.

D rections

1) Each person pi cks up a box. Don’t open t he box!

2) Qepersonat atinew | readthe descriptiononthe front
of t he box.

3) Bveryonew || 1 ook at the plants on the pai nting and guess
whi ch pl ant was j ust descri bed.

4) After youthink you knowwhichplant it is, openthe box to
findout if youareright! Look at the contents of the box,
handl e the pl ant naterial s gently, and read t he cards i nsi de
t he box.

O scussi on
“@n you thi nk of sone pl ants that ve use t oday?’
“Wat ki nds of things arethey used for?’
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Where the River:Meets the Sourid
P, - —

Qut door Activities

Fabi t at Conpari son Vdl k
Mni - Expedi ti on
Wil dWdrds: Adournal Activity
Savenger Hke: Gan You AHnd It ?

“@Gefathintothreligt o thngs.
Let rturebeyour teacher.”
—WI i amWrdworth
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(hoose bet vieen appr opri at e vior ksheet s provi ded. Db not at t enpt
to do draw ng vior ksheet s and a habi tat hunt sheet i n an hour.

Qutline

I nt roduct i on (10 nin)
e Dscuss definitionof ahabitat
» Hand out cl i pboards, pencil|s and worksheets (i f provi ded)

Habi tat H ke (45 nin)

e Hke TwWn Barns Loop Trai |l fromMisitor Genter (or
Education Genter).

e Sopat thestopsidentifiedonnap: discussthe
characteristics of the habitat; identify plants and ani nal s
dependent on that habitat, choose a habitat worksheet for
student s to conpl et e.

0 scussi on (3 nin)

* Q@ over the Habitat Hunt, grades 3-6 use t he answer
sheet.

» O scuss theinportance of preserving habitat for widlife
and peopl e.

Backgr ound
e Ahabitat is ahonefor aplant or ani nal .

* Each habitat has its own uni que characteristics (e.g. a
river isverydfferent froman ocean).

» Each habi tat provi des food, water, shelter and space
suitabletoitsinhabitants needs.

* A Nsqually NMR there are avariety of habitats, each of
whi ch supports different plants and ani nal s.

» Adescriptionof each habitat youw Il beexploringis
found bel ow For nore i nfornati on, see the Habitats of the
Ref uge on pages 11- 16.

R pari an Forest

e Theplantsinthisriparianforest are adaptedto handl e
tidal floodingtwceaday. Thisforest isoneof therare,
nat ural | y-occurring, deci duous, riparianforests foundin
Vst er n Véshi ngt on.

Abpted fram'Hbi tat Grpari son Vil k,” St Mrsh Ml
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» The deci duous (I eaves fal | in aut unm)
trees incl ude: bl ack cottomwoods, big

| eaf nmapl es and red al ders whi ch

provi de nesting habi tat for
woodpecker s and great horned ow s.
Qher riparianforest plants include:
red al der, Oregon ash, wllow sal non
berry, skunk cabbage, scouring rush (a
type of horsetail), noss, |ady fernand
licaricefern

Aninal s that use the riparian forest
for food and shel ter i ncl ude: yel | ow
runped war bl ers, whi ch feed on
caterpillars andinsects, and ruf ous
humm ngbi rds, whi ch feed on sap and
nectar of flowers. A so, rough ski nned
new, various frogs (red-1egged and
Pacifictreefrog) canbefoundinthe
riparianforest.

Woodl and

* The woodl and i s a seni - nat ur al

woodl and, which usedto be | i ke the
riparianforest, but was | ogged, di ked
and f ar ned.

The woodl and i ncl udes nati ve trees
i kethered al der, bl ack cottonwoods
and bi g | eaf napl es, but | ess dense
thantheriparianforest.

Many of the understory plants are a
mx of nonnative plants |ike the

H nal ayan bl ackberry, ivy, which are
inthe process of beingrestored

t hr ough cl eani ng, cont ouri ng and
replanting wth nore native plants.

R ver

» The Nsqually Rver’s sourceisthe

N squal 'y G aci er on Munt Rai ni er.
The ri ver gat hers wat er fromot her
tributary streans and sl ows and
wdens asit reaches the delta. The
del ta has been forned by the ri ver
carryi ng and droppi ng sedi nent as it
sl ows to neet Puget Sound.

e Rver birds include: common

ner ganser, doubl e- crest ed cor nor ant ,
great bl ue heron, and bel t ed

ki ngfi sher, whi ch eat fish. Ducks al so
gat her her e occasi onal |y.

* The ngj or aninal s found i n and
aongtheriver include: river otter,
har bor seal s, deer (al ong t he banks
and sonet i nes crossi ng the river) and
beaver .

* Theriver is one of the renaining areas
for endanger ed sal non i ncl udi ng
chum coho, Chi nook and pi nk, whi ch
gat her here before journeyingto
spawni ng grounds further upstream

» Theriver is affected by the tides. Wen
thetideishigh theriver asois high
nversely, alowtidew || produce
lover vater levelsintheriver. A so,
the river water can be cl oudy or cl ear.
Gteninthe spring, as snownelts on
Mount Rainier andinthe Nsqually
wat er shed, theinflux of water brings
nore sedi nent into the river than
usual . This, inturn, nakes the water
cl oudi er.

@ assl and

e The grassl ands are a remnant from
t he days when the deltawas a farm
The hay it produces i s now nowed
every sunmer to provi de green forage
for Canada geese, Anerican w dgeon
and nal | ards during the fall and
wnter.

* Aninal s use the grassl and for
hunting. Inparticular, red-tailed
hawks and Northern harriers hunt for
m ce (deer) and vol es (Townsend' s
vd €9).

* Qher aninal s found on t he grassl and
i ncl ude: red-1egged frogs, garter
snakes, Pacifictreefrogs.
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e The grassl and pl ants are nostly
nonnat i ve pl ants and i ncl ude creepi ng
bent grass, reed canarygrass, vel vet
grass, bl ack nedi ck, Ganada thistle
and quackgr ass.

Freshwat er Marsh

* Freshwat er narshes can be f ound
i nsi de the Brown FarmDOi ke Trai | .
Shal | owseasonal nar shes wat er | evel s
are nanaged by the Refuge to be dry
inthe sumer andrefill inthefall.
Thi s nanagenent of fers prine nesting
and feeding habitat for mgrating
ducks. Refuge staff are continuingto
restore this narsh by pl anting native
speci es and renovi ng i nvasi ve pl ants.

e The freshwater marshis hone to
nal | ards, narshwens, bitterns, mnk,
river otter, beaver and deer. Inthe
spring, the narshis hore to nany
red-w nged bl ackbi rds.

e FFinryplants arecattalls, reed
canar ygr ass (i nvasi ve), duckweed,
paci ficwllow nightshade
(nonnative), crabapple, redelderberry
and nettl es.

« Anphi bi ans i ncl ude: red-1 egged frogs,
Pacifictreefrogand bul | frogs
(i nvasi ve).

Shrub

* Bush rows al ong di t ches, sl oughs and
t he Brown FarmD ke provi de
bl ackberri es, rosehi ps and crab appl es
for mgrating song bi rds such as
t hr ushes.

e The thi ck brush al so provi des shel ter
for sparrows, towhees and j uncos year -
r ound.

e Qher plantsinclude: bittersweet
ni ght shade (i nvasi ve) and snowberri es
(al so known as waxberry).

oni ferous For est

» Tall Douglas fir trees have regrown on
the bl uffs overl ookingthe delta. This
areausedto containanoldgrowh
forest that was | ogged nany years
ago. Baldeaglesusethetall firsas
| ookouts. At | east one pair nests here
every spring.

Slt Marsh and N squal |y H at s

» Werethe salt water neets the
freshwater, anestuary, or salt narsh,
iscreated. Hants such as pi ckl eneed
and Puget Sound gunweed ar e
adapted to handle the high salinity of
thewater. Estuaries areanursery for
nany speci es of fishand birds and are
especial lyinportant for juvenile
salnon. The salt nmarsh is on hi gher
| and t han t he nudf | at s and cont ai ns
nor e shrub-1i ke pl ants.

e The extensive nud flats are home to
clans, worns and other filter feeders,
whi ch provide a plentiful food source
for mgrating shorebirds.









Tw n Barns Loop Trail

i ncludi ng H parian Forest and N squal | y R ver Overl ooks

| ntroducti on (10 nin)

Do
Beginthe hi ke wth a habi tat di scussi on
on t he back deck by the M sitor Center.

Ask

“Ginanyonetell newhat ahabitat i s?’
(Ahone for aplant or aninal.)

“Aeadl habitats the sane?’
(No.)

“Ginanyoneidentifythe habitat ve are
st andi ng on?’
(Freshwat er Marsh.)

“Wat aninal s mght |iveinthe freshvater
nar sh?”
(Ducks, frogs, deer —out inthe mdd e.)

“@n you see t he grassl and fromher e?”
(Yes.)

“Wereisit?
(The grassy areatothe west/l eft of the
deck.)

“Wiat are sone di fferences you can see
bet ween t he nar sh and t he gr assl and?”
(Themarshis at alower el evation, has
nor e wat er, rushes and shrubs than the
grassland; thecolor.)

Read

“(kay, we're al nost ready to head out. But
before ve start our hi ke ve need t o get our
equi pnent . ”

Do

To each student, hand out: a clipboard, a
pencil, apair of binocul ars (if provided),
and a Habi tat Hunt Sheet (choose from
thevarious optionsinthis section).

Read

“Whlewvearehikingwewl| beobserving
eachof thehabitats, lookingfor plarts,

ani nal s and evi dence of aninals. Youw /| be
working onthe Habitat Hint Sheet. Begi n by
witing your nane onthe sheet. | wll coll ect
itlaer. Let’sstat thehke”

Habi t at H ke (about 1 hour)

STOP #1: Rl PARI AN FOREST

Do

Sart bytakingaleft out off theMsitor
Center ranp and starting on the Tw n
Barns Loop Trail . Vdlk alongthetrail.

Fol  owthe R pari an Forest Orerl ook and
stop at the end (wth benches). Youwl |
see several types of trees around t he end
of the wal kway, includingred al der, bl ack
cott onwood and bi g | eaf napl es.

Black Cottonwood
Populus balsamifera

Oregon ash
Fraxinus latifolia

Red Alder

Big Leaf Maple Alnus rubra

Acer macrophyllum
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Ask

“Thetrees cl osest tothe va kvay arerativeto
Véshi ngt on. Wiat does nati ve nean?

(The pl ants grewi n Vshi ngton before it
was settl ed by Europeans. )

“Wt dotheleaves of thetrees | ook |ike?’
(Red al der has j agged edges, bl ack
cottonwood i s shaped | i ke a spade or heart
and bigleaf napl e has fivedistinct fingers.)

“@an anyone nane of one of these trees?’
(See above for distingui shing | eaves. A so
bl ack cottonwood has deep trunk ri dges.)

“[bes everyone seethetd l, greenpl arts? [bes
anyone knowwvhat t hese pl ants are?’
(Souringrush, atypeof horsetail.)

1

Scouring Rush
Equisetum hyemale

Close-up (right)

i Pk i S s

e —

“@an someone nane a di st ngui shi ng f eat ure
of thesepl ants?

(Sval |, vertical segnents nake up the
tall, slender plant. They al so growin
bunches w th several grow ng out of a
snal | area.)

“Is the area around t he val knay nudady or
ful of vater?
(Quldbeeither.)

“Thisareais unique becauseit is fl ooded
twceaday by theriver at hightides. Wat
voul d happen i f you had t o dri nk several
gallons of vater, but only tw ce a day? Wat
does that neanfor theplantsinthi s area”
(You woul d feel overwhel ned by t he
anount of water! The plants inthe

R pari an Forest have to be adapted to
handle al ot of water at regular interval s.)

“Do you t hi nk you woul d fi nd t hese same
platsinadesert?
(No.)

STOP

Do

Wl k back down t he wal kway and j oi n
upwththe Twn Barns Loop Trai |l . Head
North (totheright) onthe boardwal k.
Sop right before the bendin the wal knay
wthaslightly woded areatotheleft
andright of thetrail.

Ask

“Wat isdifferent about thi s areafromthe
R pari an Forest vwhere vej ust stopped?’
(There are fewer trees, it’s nore open, and
not as wet.)

“Wat issimlar?
(Sane types of trees.)

“[pes everyone see the dead trees out tothe
| eft ? These are cal | ed snags. Gan anyone
guess why snags are i nportant ?”

(Shags have al ot of insects and provi de
food for birds |i ke woodpeckers —note t he
hol es inthe tree trunks. nce t hese hal es
arecreated, other birds, |ike swallows can
use themfor nestsinthe springtine. They
becone hi gh-rise apartnents for birdsin

thespring!)

#2: WOODLAND

STOP #3: WOODLAND

Do

Gntinue ontothe next set of benches.
Youarestill inthewod and. Youw || be

poi nting of f theleft of the boardwal k.

Read A
“Take al ook at theline of *jgg)
plantsright al ongthe i

boar dval k. These are %
H nal ayan bl ackberri es. 7
It isanintrodced =i
pat.” AT

Himalayan blackberry
Rubus procerus

Ask ik

“Wiat does i ntroduced nmean?”

(I't was brought here by hunmans from
another area. It was not here naturally.)
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“Conpare thi s areato 1520 feet beyond t he
boardval k. Wat i s different ?’

(It isgrassier, thereare not any or nany
bl ackberry bushes.)

Read

“I nt roduced speci es of ten t ake over the

habi tat of native speci es. They can becone
invasivep ats. Theyespecidlythrivein

di sturbed area of the habitat. The boardvnal k
and trinming of bushes to keep t he
boar dval k cl ear has di st urbed t he area cl ose
tothe boardval k, but not further avay. That
I s why you see the i nt roduced bl ackberri es
closetothe boardval k, but not further avay.
Refuge staff attenpts to nanage t hese pl ant s
by renovi ng as nany as possi bl e.”

STOP #4: Rl VER

Do

Gont i nue wal ki ng north al ong t he

boar dwal k. Were t he Twi n Barns Loop
Trail turnswest (left) youw! |l noticean
overl ook for the Nsqual |y Rver further
upthetrail (150yards, totheright). Sop
at the platformthat overl ooks theriver.

Ask

“byouseeanyaninalsinor adogtheriver?
(Look across for the great bl ue heron,
ducks, river otter, seal s and ki ngfi sher.)

“Wat ki nds of plants growal ong river?’
(Rushes, shrubs and trees.)

“Wat types of endangered species |iveinor
adoygtheriver?

(Sal non — chum coho, chi nook and pi nk.
Baldeagle.)

“Wat types of aninal s mght eat a sal non?”
(Northernharriers, bal deagl es.)

“I'f the sal non or bal d eagl e vere t o becone
extinct, veu dit affect anything?’

(The ani nal s that feed onit woul d have
one | ess source of food. V& woul d only be
abletoseesal noninpictures.)

“Wiy are t he bal d eagl e and sal non
endanger ed?”

(Sal non —overfishing, pollution, | oss of
habitat. Bal d eagle —pol | ution, |oss of
habitat.)

“Wy shoul d we prot ect the renai ni ng fresh
vat er vet | ands and est uari es?’

(It i s the hone of many pl ants and

ani nal s, including the bal d eagl e and

ot her endanger ed speci es. )

STOP #5: GRASSLAND

Do

Vel k back to the Tw n Barns Loop Trai |
and wal k west t owards the Tw n Barns.

Fol | owt he wal kway up to t he observati on
pl atformnext tothe north barn. Sop
here and direct students attentiontothe
grassland. (Check thetine. &ipthis
section, if you are runni ng behi nd.)

Ask

“[Does anyone knowwhi ch habi tat this is?’
(Gassland.)

“Hwisthisdfferent fromtheother habitats
ve have seen? “

(Notrees, lots of grass, sone shrubs, nore
brds.)

“Wat ki nds of birds do you see?’
(Mal | ards, Canada geese, Northern
harriers, bal deagles.)

Canada Goose
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Northern Harrier

Bald Eagle

Read

“Thi s grassl and vas created by a di ke bui | t
aroundthi s areato keep sal tvater out and
allowfarmng beforethis vas turnedinto a
Refuge. Thegrasslandis one of the habitats
left over fromthefarmng aays. It still grovs
hay that i s noved for | ocal farners, which
all ovs t he younger grasses to growupinthe
fall adprovidefal ardwnter foodfor
aucks, geese and other birds.”

STOP #6:

Do

Joinback upwththemaintrail and
fol lowuntil you reach the next set of
benches, whi ch overl ook t he freshwat er
narsh. ldentify: cattails, duckweed,

w | | ows and ducks.

Ask

“Wat isthe nane of this habitat?”
(Afreshwater narsh.)

“Hwisthishabitat different fromthe
grassl and?’

(Itswetter, has ponds. It isanaquatic
habitat.)

“Gan you see any ani nal s i n t he freshvat er
nar sh?”

(Look for birds, such as wood ducks,

mal | ards and smal | nammal s such as
river otter, mnk and nice. A sol ook for
anphi bi ans such as frogs and snakes. )

FRESHWATER MARSH

“Gn you see any pl ants i n t he freshwat er
nar sh?”

(Gattails, rushes and duckweed are t he
predom nant pl ants.)

Rushes

N,
Lif o}
i1y

Li.
Duckweed

=W ¥

Cattails

. J:':‘

Read

“Qver 75%o0f wetlands such as thi s
freshvat er nar sh have been | ost dueto
adevel opnextt, diking, fillingor drecging. Thi s
habi tat provi des aninportant sanctuary for
species that dependonit tosurvive. The

Ref uge al so nanages t he vet | and by rai si ng
adloveringthevater levels at dfferent
tines of the year toaidnestingandfood
production.”

Do

Gont i nue your hi ke al ong t he Tw n Barns
Loop Trai | until you reachthe M sitor
Center.

D scussi on (3 nin)

Ask
“Wiat can you do t o keep t hese Ref uge
habi tat s cl ean and heal t hy?’

Do

Have ol der students wite their response
tothis question. Have several students
share thei r response wth the group.

@l | ect the pencils, clipboards and

Habi tat Hunt Sheets.
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Habi tat Study Questi ons

Drections: For each habi tat ansver
thefd | owng questions

1) What is the
name of the
habitat?

2) Describe it.

3) What
animals or
evidence of
animals do
you see?

4) What else
might live in
this habitat?

5) Why would
an animal
want to live in
this habitat?

6) Describe
the plants you
find here.

7) Draw a
plant and an
animal you
see.




Habi tat Hunt (@G ades K- 2)

Check of f the t hi ngs you see!

Skunk Cabbage in the Animal Tracks in the mud Dark green ]
riparian forest horsetails
'
| 66 . i
_ i 0.0, S 3
L ) 3 w - ' -
|/ ‘ot :f’r
& B 6 -
( e % | &
b, “, B
|
L
White berries on the The River is Maple trees
snowberry bush in the woodland R ,f}l
|*f-'_ J HIGH h Y
. A0
& > ; .
o
"‘i-."ll;._{ra"‘ i ﬂi III %
| A ="
§ ¥ |

Himalayan Blackberry
along the boardwalk

52
J.'

¥

& Sl

-~

Great Blue Heron in
the river

Canada Geese feeding in the
grassland

Northern Harriers
soaring above the grassland

Cattails growing in the freshwater
marsh

1’. |‘ |I.'I:; i

Ducks swimming in the
freshwater marsh




Habi tat Hunt Sheet (Q ades 3-6)

Fll intheblaks or circlethecorect asver.

My name is Today the weather is A habitat is a The Visitor Center is
built closest to the
WET DRY
GRASSLAND
SUNNY CLOUDY FRESHWATER
MARSH
COLD WARM HOT
The riparian forest The water in the Black cottonwood Himalayan _
floods riparian forest is is a native plant of blackberry Wl
times a day. is a L L
HIGH ]
The riparian forest _ NATIVE
connects to this body | LOW o
of water f" o NON-NATIVE
" i; plant.
Skunk cabbage Northern Harriers Voles live in the | spotted a

grows in the

It smells 43
2

*

hunt for

in the

habitat. “m

-

habitat. They eat

in freshwater marsh.

Cattail grows in the

Many species of
salmon are

ENDANGERED

THREATENED

In the grassland,
| found

DUCKS
HAWKS
GEESE

WIDGEONS

| can keep the Refuge
habitats healthy and
clean by:
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Habi tat Hunt Answer Sheet (@ ades 3-6)

Hll intheblanks or circlethecorrect ansver.

My name is

Today the weather is

WET DRY

SUNNY  CLOUDY

COLD WARM HOT

A habitat is a

home for a plant
or an animal

The Visitor Center is
built closest to the

GRASSLAND

FRESHWATER
MARSH

grows in the

Riparian Forest

It smells iy
2 o

stinky, skunky, ¢

etc. *

hunt for voles

in the grassland

£

e

habitat.

grassland

habitat They eat

seeds, grass,
mushrooms

The riparian forest The water in the Black cottonwood Himalayan o

floods two riparian forest is is a native plant of blackberry M

times a day. isa s
HIGH Washington o

The riparian forest : NATIVE !

connects to this body | LOW =

Nisqually River Depends on time of day : i

(eventually Puget Sound) ; plant.

Skunk cabbage Northern Harriers Voles live in the | spotted a

duck, cattail, deer, mink,
frog, snake, etc.

in freshwater marsh.

Cattail grows in the

Freshwater
Marsh .‘HI

Many species of
salmon are

ENDANGERED

THREATENED

Could be both, many salmon
species are endangered and
threatened.

In the grassland,
| found

DUCKS
HAWKS
GEESE

WIDGEONS

| can keep the Refuge
habitats healthy and
clean by:

reducing, reusing,
recycling; not dumping
down storm drains;
picking up litter; learning
and teaching others; etc.
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Habi tat of the R parian Forest

Drections: Drawapictureof theriparianforest habitat at N squal ly

Refuge. drcleall of the plants and ani nal s you coul d fi nd evi dence of
bei ng present. Wite any plants or aninal s not onthislist inthe space
provi ded at the bottomof this page.

A ants Brds Rept i | es/ Anphi bi ans
bl ack cot t onwood woodpecker s rough ski nned newt
bigleaf mapl e r uf ous hunmm ngbi rd frogs (Pacifictree or red-| egged)
red al der yel | ow r unped war bl er garter snakes

O egon ash great horned ow

skunk cabbage common f i cker Mammal s

scouring rush (horsetail) squirrel

sal nonberry raccoon

l[icoricefern nol es

lady fern beaver

noss

Adapted from worksheets provided by local teachers
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Habi t at of t he Wodl and For est

Drections: Drawa picture of the woodl and forest habitat at N squal |y
Refuge. drcleall of the plants and ani nal s you coul d fi nd evi dence of
bei ng present. Witeany plants or aninal s not onthislist inthe space
provi ded at the bottomof this page.

A ants Brds Mammal s
bl ack cot t onwood nettl es woodpecker s squirrel
bigleaf mapl e poi son hent ock swal | ons raccoon
red al der w I | ow great horned ow  nol es

O egon ash j ewel weed barn ow deer

H mal ayan bl ackberry snowberry

Englishivy vel vet grass Rept i | es/ Anphi bi ans

frogs (Pacifictree or red| egged)
garter snakes

Adapted from worksheets provided by local teachers
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Habi tat of the R ver

Drections: Drawa picture of theriver habitat at Nsqually Refuge. Arcle
all of the plants and ani nal s you coul d fi nd evi dence of bei ng present.
Witeany plants or aninal s not onthislist inthe space provided at the
bot t omof thi s page.

Hants Brds Mammal s H sh

bl ack cottonwood  great bl ue heron river otter trout

bi g | eaf napl e bel t ed ki ngf i sher sed st eel head

red al der doubl e- crest ed cor nor ant beaver sal non (coho, pi nk,
O egon ash common ner ganser chumand Chi nook)
w I | ow nal l ard

Adapted from worksheets provided by local teachers
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Habi tat of the G assl and

Drections: Drawa picture of the grassl and habitat at N squal | y Ref uge.
drcleall of the plants and ani nal s you coul d fi nd evi dence of bei ng
present. Witeany plants or aninals not onthislist inthe space provi ded
at the bottomof this page.

Hants Brds Mammal s Anphi bi ans/ Repti |l es
Cr eepi ng bent gr ass red-tail ed hank vol es garter snake

reed canary Northern harri er nol es

vel vet grass Canada geese deer mce

bl ack nedi ¢ Aner i can wi dgeon

Canada thistl e nal | ard

guackgr ass great bl ue heron

Adapted from worksheets provided by local teachers
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Habi t at of t he Freshwat er Marsh

Drections: Drawa picture of the freshwater narsh habitat at N squal |y
Refuge. drcleall of the plants and ani nal s you coul d fi nd evi dence of
bei ng present. Witeany plants or aninal s not onthislist inthe space

provi ded at the bottomof this page.

A ants B rds Mammal s
Pacificwl|low nal | ard deer

red el derberry mar sh wren m nk
crab appl e Arerican bittern weasel
catal green-w nged t eal river adter
ni ght shade red-w nged bl ackbi rd

duckweed

reed canarygr ass

nettles

Anphi bi ans/ Repti | es
Pcifictreefrog

red-1 egged frog
bul | frog

Adapted from worksheets provided by local teachers
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M ni - Expedi ti on

Qrervi ew

Suatswll codat anin
depthstudy o oed the
Rfuehditasusimgrde
cadsadrecad gcaa

Draion
20-30 mnutes

G ades

28

Si ect

Siaxe

@y ectives

Wi leed aima
morddita suktswil:
* nake and record
desavaias.

* drawcod usi ons aoout the
dsavaias.

Mieids

e nake copi es Of detasheets,
d s aeedral ak shet
fa eechgap

o dat idatificati anbock
(qtiad)

cirsdt/aimd idatificain
book (ot arel)
Aragetocheck aut mn -
eqad tinpecksfranthe
N squal | y NREducat i on
@ord et or wenp aming
yaur trip Eachpeck hes
eouhitesfa 3studats:
3fad lagpeed yana
stringfa eechgagp 3had
| erses per grayp, 3smal |

i nsact boxes, ann -
eqdtiordecads (limt
Dstudrtsa ating).

Essential Acadenic
Lear ni ng Requi renent s
Redmgll 12 13 21,
22, 32 @moni cation
11,122122233}
3233 Mh41 4243
Sierell 12 21,22
31 Goyaty21

Arrange t o check out mini -expedi ti on packs fromt he N squal | y
N/R Educat i on Qor di nat or when pl anni ng your trip.

Backgr ound

N squal |y National WIdlife Refuge has ei ght different
habitats wthinits boundaries: riparianforest, woodl and,
shrub, river, grassland, freshwater narsh, estuary and nud
flats. (ReviewHabitats of the Refuge pg. 11-16). Each habitat
canbestudiedindetail byinvestigatingonly asnall section
of it. The pl ants and ani nal s observed, represent the |iving
or gani sns one woul d expect to seeinthat habitat.

Activity

Tel | the students that they are going on an expeditionto
expl ore unknown territory. As you wal k the Tw n Barns Loop
Trail thereare 3sites (see nap, next page) tousefor this
activity. Choose one fromthe nap provi ded and stop at the

area nar ked on t he map. Brown signs nark t hese areas as
“environnmental study area.”

D vide students i nto groups of three and hand out the rol e
cards (one card per group). Famliarize the students wththe
rol es of the expeditionleader, the botanist, andthe zool ogi st
by havi ng one of each read the card out | oud. After students
understand their rol es, al | owthem15-20 mnutes for the
expedi tion; give themboundariesto stay wthin.

Each group shoul d put their stringout inacircletodefine
their territory. The habitat they are observingiswthinthe
areaof thestring. Tell themto answer the questions ontheir
cards and renenber their answers for sharing at the end of
theactivity. If adatasheet is provided, goover it wththem
and noni tor their progress. During the expedition hand
lenses w || enabl e themto see the plants and aninal s in
cetall.

O scussi on

Ater the expedition, gather studentstogether inacircleto
share thei r di scoveries. As agroup, answer the questions on
the rol e cards or revi ewt he data sheets. Then go around t he
circl e and ask each student to share sonet hi ng t hat he/ she
| ear ned about or saw Wat was nost interesting?

Gount hownany di fferent plants and ani nal s wer e f ound.

Adapted from “Mini-Expedition,” Ridgefield National Wildlife Refuge Educator’s Guide

m_l()l_%



m__loz_%



M ni - Expedi t1 on Rol e Cards

Expedi ti on Leader
Ascientist who finds and descri bes t he study area

e Mrk the boundaries of the habitat wththe string.

e Wieredothe plants and aninal s here find food, vater andshelter?
e [escribethesail. Isit course ned umor fine?

e Isthesoil noist or dry? Vrmor col d? Wat canliveinthissoil?
e Fownuch sunlight hits your habitat ? Howi s thi s sunl i ght and
Shade used by t he pl ant s and ani nal s?

Bot ani st
Ascientist wo studies plants

e Escribetheplantsinthis habitat. Arethey fuzzy, snooth,
suwecd et (ful of vater), ec. ?

e [escribethe size, ca or and shape of their | eaves and fl overs.
e Wiat nakes themdi fferent fromeach ot her?

e Hbwhave they adapted to thei r habitat ?

Zool ogi st
Ascientist who studi es ani nal s

e [escribe aninal s you find by col or, size, shape and body parts.

e Look for signs of aninalswwolivehere(scat, tracks, haes, vebs...)
e Nane all aninal s that aopear tolive here.

e [escribe the food chai n for each ani nal . Wat do t hey eat ? o
eat s t hen?

e \Were do the ani nal s fi nd vat er and shel ter?
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M ni - Expedi ti on Data Sheet s

Expedi ti on Leader

o

Wiat type of habitat didyou study? narsh grassland woodl and conbi nation
2. il texture: coarse nedium fine

Soi | Mvisture: wet noist danp cool

Thesoil is( cooler varner) thantheair.

Soi | color: Arelayers visible?
3. Sunlight: percentage of sunlight hitting ground: %
4. Howi s sunlight used by pl ant s?

5. What ki nd of tracks and textures (nud cracks) can be found inthe soil?
Wio do you t hi nk nade t he tracks? Drawthemon t he back of your data sheet .

Bot ani st

1. Howdo pl ants get their food?

2. Drawand describe the pl ants i nyour study area. Recordtheir features — size,
col or, shape of | eaves and fl owers (fuzzy, snoot h, woody, waxy, etc.)

3. Howare the plants you found adapted to livinginthis habitat?

Zool ogi st

1. Drawand describe the aninal s i n your study area. Record speci al features
(specialized nout h parts, canoufl age, protective parts, col or, size, shape).

2. Drawand descri be any ani nal si gns inyour study area (scat, tracts, holes, etc.).

3. Wat is the food chai n for each ani nal ?

4. Wy isthis habitat ideal for the aninal s |isted above?
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WIldWrds: AJdournal Activity

Qrervi ew

S udent s nakej ournd s ad
inoanatdor satimgto
witeinthar jarrds Rda
spat wthhbenches d ag
atrdl, dafanu Vista
@re dakfa thsadivity.
Draion

15 ninut es d assroonprep,
20-0nmnutes a Rfuge

Gade

k12

Sk ects

Lagege Ats, S axe,
Gnmoni cati on

Key Gonecept
Ntudigsusejarrdsto
recrddsaveti asdnt the
reud vald Tese
deervai astakenanyfarms,
franwitirgtosket des, ad
canteechahersanu the
eMrarat.

@y ectives

Sudatswll bedd eta

e dserveaddesaribethar
surad rgs, ptiadalyin
atdr seting.

e recrdtheir dsarveti as
addsoipiasinawitten
advisid fam

Mteids

e costruti npge far
joarrd coers

e ulindwhi tepgoe far
irdce

csdgle adstgles

* narki ng pens, crayans and
padls

cgaksk3 cpesd
Sensary (hservat | on sheet
(pg 107) far eechstudat
Essertia Acadenic
Lear ni ng Requi renent s
Witingll, 12132122
2331 32 @monicaim
111221222324
Siarel2 1321 Atl]
1213213241

Backgr ound

Anaturalist isapersonwho stud es nature, especially by
direct observation of plants, aninal s and t hei r envi ronnent s.
Naturalists oftenspendalot of tineinthe outdoors, andthey
record thei r observations i n sone f or m— f r omsket ches,

draw ngs, paintings and photos to poetry and prose. Many
fanous nat ural i sts have capt ured i nsi ghts and obser vat i ons
of the natural environnent, including Henry Davi d Thor eau,
Vél t Wi tman, Enos MI|s, John Mii r, Edward Abbey and
AnieDllard.

Mbst naturalists carry small journal s wththemwhen

wal ki ng t hrough vari ous nat ural environnents. The naj or
purpose of thisactivityisfor students to nake their own
journal s, andto acquire experienceinusingajournal to
record their observations inanoutdoor setting.

| n d assroom(15 mn)

Get out construction paper and white paper for studentsto
nake their ownjournals. Snplyfoldthe paper inha f wth

t he const ructi on paper on the out si de and whi t e paper i nsi de.
S apl e al ong seans so t hat t he bookl et stays toget her. Provi de
nar ki ng pens and crayons so students can put their nane
and draw ngs on the cover. In case of rain, you nay want to
consi der providing clear plastic cover sheets for thetop. Q,
nmake or buy nore durabl e j ournal s before usi ng them

At Ref uge (20 nin)
Begi nthe hi ke, stop at a spot w th benches or use t he deck at
theMsitor Genter.

Ask

Have students sit quietly, listeningcareful |y for any sounds.
Ask themto | ook wth ‘soft eyes’ that do not focus on any one
thing, but broadly sense t he whol e envi ronnent. * Hard eyes’
are good for seei ng a duck eating pl ants; ‘soft eyes’ are good
for seeingall thearea—thetrees, sky, asquirrel out of the
corner of one eye. Encourage students to use both ‘ hard and
‘soft’ eyestonoticethedi fferenceinwnat they see andfeel.
Bot h are usef ul for recordi ng observati ons.

Adapted from “Wild Words,” Project WILD and “Stream Sense,” Project WET.
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Do

Have student s cl ose thei r eyes and

vi sual i ze usi ng a gui ded i nagery or read
one of the excerpts below Thiswl |
enhance thei r awar eness of t he out door
setting

Read
(ne of the followng, or create your own:

(guidedinagery) “Youareatall tree
standngintheforest. Fed your roots digging
deepintothesol. Feel thevater froma
recent rainstormseepingintothe earth
around you. Feel that largerock tangledin
your roots. Feel your branches svayinginthe
breeze, varned by the sunlight.”

(Excerpt fromThe WI derness Vigr! d of John
Mir) “It occurredtonethat it voul dbeafine
thingtoclinboneof thetreestoota nawder
outl ook. .. Under the ci rcunst aces, the cha ce
of atreevasaseriosnatter... BAng
accustoned to clinbtrees i n naki ng bot ani cal
studes, | experiecednod fficutyinreach ng
thetgpo thisone adnever befared dl enyoy
sonobleanexhilarationof nation The sl ender
tgpsfarly fl goped and swshedinthe
passiomatetorrent, round and round, traci ng

I noescri babl e conty nat i ons of vertical and
hori zonta curves, wiilel cl ungwth noscl es
firmbraced |ikeabobdinkonareed”

Do

Gvethestudents at | east 15 mnutes to
start getting accustoned to usingtheir
journal . Have each student find a qui et
pl ace t o nake a draw ng of sonet hi ng
they see. They couldbegintowite afew
wor ds of description, or a poemabout
their feelingsinbei ngoutsideinthat
placeat that tine. It isinportant tostress
that thejournal istheirstofill wth

what ever t hey choose. However, it is not
thesane thingas adiary that mght be
witteninevery day. Thejournal is a
speci al way to keep nenori es and i deas
about things inthe natural environnent.

K-3 Adapt ati on

Use t he sensory obser vat i on sheet (pg.

107) to ai d younger students in describing
t he envi ronnment around t hem Have
themfill out at | east two descriptions of
howthe area feel s, | ooks, snel | s and
sounds.

O scuss

D scuss the val ue of journal s. I naddition
torecordi ng i npressions, feelings and
observations, ajournal can becone an
inportant log of datatobereferredto
later. It canreflect changes i n ecosyst ens,
veget ati ve types, ani nal popul ati ons and
attitudes about things. It can hol dinages
as wel | as words.

Ext ensi ons (“Ani nal Poetry”)

Do
Sl ect an ani nal habitat. Have students
findaspot wthinthat habitat.

Read

“Choose an ani nal you have seen t oday.
Fndthe perspectiveof that aninal’s habitat.
Ifitisintheskyloodkya Ifitisonthe
ground, lieclasetoit. bnot danage t he
habitat. Inyour journal s wite one viordthat
descri bes t he ani nal you have chosen t o be.
Orthenext linewite tvovords that
describe what youl ook |ike. Ohthenext |ine
witethree viords that descri be howyou
nove, or whereyoulive. nthe next |ine
wite tvo viords about howyou contribute to
t he ecasyst emvhere you l i ve, or howyou | i ve.
Ohthelast Iine wite another vordthat
descri bes who you are.”

Exanpl e
Brd

Large, Srong
Soaring, DOving, Twsting
Predat or, Hiunter
Red-Tai |
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Sensory (bservat i on Sheet

List at least 3itens for each sense

Sghts Sounds

Swells Feel

Beware Poisonous Plants!
Check with your teacher before
touching plants.
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Scavenger Hke: Gan You Find |t?

Qrervi ew
Thisagivitydlosstudats
touseascavenge hut to
becone nore avare of their
surround ngs and devd Qo
dervdinddlls

Draion
Dmnuestoll2hours

G ades
K8

Spects

Sieve |ageeats,
swd guwles

@) ectives

Suktswll keddeta

* recoyi zeadi datify
wildife datsadeddare
dvildifeindfferat rebtas
e denarstratethat hunans
donat have exd usi ve se of
e rorans.
*pedizetha wildifecan
bearound us eveni f ve do
ot adwdlyseea her it.

Mteids

o il

e copy o onedf Savenger
H ke verksheet s

* herdl s (qtiad)

s ol as(qriad)
Essentia Acadennc
Lear ni ng Requii renert s:
Red g3 2 Sierell,

1221 31 Goyaty23
At21

Backgr ound

The n@j or purpose of thisactivityisfor studentsto

under stand and recognizew I dlife, plantsandtheir habitats.
By i nvestigating habitats onthe Refuge, the students shoul d
be encouraged t o general i ze fromthe i nfornati on t hey
acquiretothe whol e of the planet, comngtoterns that
wldifeexistsinall areas of the planet, insoneform Inthe
deserts of the sout her n hem sphere, the oceans, tropical
jungles, andcities of theearth; fromthe Antarctic snowfiel ds
tothegaciersof the Acticregion, widifeexistsinavariety
of forns.

Met hod

The studentsw !l begivenalist of thingstofindonthetrails.
ceonthetrails, students, either individually or i ngroups,
wll identifydifferent kindsof wldife, plants and evi dence of
wldlife. Afewsanpl e scavenger hunt sheets are provi ded.
Choose one of these for students to use, or create your own!
Before starting your scavenger hi ke, nake sure instructions
areclear. Talk wth students about what wldlifeis andgo
through the list to nake sure they have an under st andi ng of
what they wll belookingfor.

D scussi on

Ask students toreport on sone of the nost interesting things
t hey f ound.

Adapted from “Microtrek Scavenger
Hunt,” Project WILD
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Scavenger H ke

Li st exanml es or sketchat | east one of eachof thefad | owng: .

B RS

AN MALS \j‘;}g
|

A LEAF FROMA TREE

SOMETH NG ROUCH

SOMETH NG GREEN

| NSECTS

NUTS (R BERR ES

00, .

00, 5

AN VAL TRACKS ; 0.0
‘-“.Hﬁ ”, |

( o

Adapted from worksheets provided by local teachers.
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Scavenger H ke

Lookfor evicenceof widife!

CAUTI ON Be careful not to danage ani nal s or their hones!
How nany of the fol |l ow ng can you fi nd? Check whi ch ones you f ound.

3

.{d_ET Bl G LEAF NAPLE MALLARD
¥

£

WOOD DUCK
" Yo

N
=

. &

H nd evi dence t hat :

CANADA GOCsE 1) Widifeisal around us,
evenif wedon't seeor hear it.

ﬁ NORTHERN HARRI ER

L=

2) Widliferanges fromsnall in

"3‘\ Size tovery big.
¢/ GREAT BLUE HERON ____

41
VR
Bl
ST

Bl TTERSVEEET NI GHTSHADE 3) People and w | dl i f e experi ence
sone of the sane probl ens.
i, "

=" SNOMBERR ES

Adapted from worksheets provided by local teachers.
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Scavenger H ke

Inwitinganddrawngs, describethefad lowng:

Two speci es of plants wth berries. Wat col or arethe berries?

D

Three speci es of plants wthout berries:

D

BEvi dence of two i nsect speci es:

D

Adapted from worksheets provided by local teachers.
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Evi dence of nammal s ( not hunans) :

Two types of grasses:

D

Descri be and sket ch one t hi ng and i ncl ude i ts surroundi ngs:

Descri be and sketch one thingindetail :

Adapted from worksheets provided by local teachers.
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Where the River:Meets the Sourid
P, - —

Post-Held Trip Activities

SaingGrcle/FAll inthe Bak
bl di ng a Toun Meet i ng
Vit er shed Vit cher s
Vet | and Met aphor s
MreFeldTripFoll owlp | deas
Eval uati on of the Educat or’ s Gii de
Eval uat i on of Refuge’ s Envi ronnent al Educat i on Aogram

“Intheend, vecoserveal ywea velove
VEwI! | |oveon yweat ve understand.
VEwI!| uderstadolywet vearetaugt.”

—Baba D oum




Sharingdrcle

Qverview (pj ective: Thefol lowngactivitiesw!|| encourage further
| earni ng about N squal |y National WIdlife Refuge and solidify
concept s | earned at t he Ref uge.

G ades: K-6

Met hod

Thisis appropriate for the end of the day of your fieldtrip. Have students
gather inacircl e and share songet hi ng that they | ear ned or obser ved
duringthefieldtrip. This coul d al so be done on t he bus goi ng back to
school . Sone sentence starters coul d i ncl ude:

The N squal | y Ref uge vias i nteresting t o ne because
M favorite activity today vas
ne thing | | earned t oday vwas

HIl inthe B ank

Qvervi ew (pj ective: Thefollowngactivitiesw !l encourage further
| earni ng about N squal |y National WIdlife Refuge and solidify
concept s | earned at t he Ref uge.

G ades: 3-6

Met hod

Have snal | groups of students wite sentences that i ncl ude speci al words
(or vocabul ary words) relatingtothefieldtrip. Each group, one at atine,
wites afewof their sentences onthe boardwth a | nst ead of
the special word. The other groups try tofigure out the mssingwordto
conpl ete the sentence. Repeat this until all groups have had a chance to
put their sentences on the board.

Not e: The vior d ganes vior k best w t h viords fromt he gl ossary

Adapted from “Fill in the Blank” and “Sharing Circle,” Ridgefield National Wildlife Refuge Educator’s Guide
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Hol di ng a Town Meet | ng

Qvervi ew

Suetswll hd danack
tow neeti ngto deci de howa
pieced | adshou dbe used

Draion
045 mnutes

G ades

48

(y ective

Suhtsvill:

* ga nknowedge of how
arflidimgineaetssge
pHicpdicybypertid petirg
inatomnegting
Mieids

cidcatificai ncadsfa eech
peate

e aparnt fa thedtyooudl
tohd d(prov dedby teecher)

Essentia Acadennc
Learni ng Requi renent s
Reedi ng 3. 1; Qonmoni cati on
111222232425
31 33 I0d Sues
Hstay33 Qvics13 21,
22 41, 42 43 Eaomcs
12 14 Goyaty3l, 32
33 Etasar Heay2 1,
2223

Adapted from “Habitat Fun Pack,”
U.S. Fish & Wildlife Service

Met hod

Alowl5to 30 mnutes for the neeting and 15 mnutes for

di scussi on. Nuner identificationcards for each presenter as
you like; theyw!| deliver their casesinthat order. Each
present er nay speak for 2 mnutes; enphasi ze t he power of a
few wel | -delivered sentences. Before the neeting begi ns read
“Background I nfornation for the Town Meeting.” Duringthe
neeting, questionswll betakenfromthecitizens. Ater the
presentations, city council nenbers wll take ashort break to
nake t hei r deci si on. Wen t he deci si on i s announced, i nvol ve
students inadiscussionabout thisrole-playingactivity.

The Present ers

Bar bara t he Bi ol ogi st

Fromthe US Fsh&Wldife Service

Dan t he Devel oper

Gones i n after neeting has begun; | ate pl ane
M. Brd

Represents the B rd Vdt chers’ Soci ety

Ms. Hstory

Fromthe Hstorical Society

Pamt he Pl anner

Fromt he t own pl anni ng of fi ce

Paul i ne the Politician

Runni ng for nayor

Samt he Sport sperson

Represents al | those who hunt and fishinthe narsh

Bob t he Busi nessper son
Represents the | ocal busi ness communi ty

Gty Council Menbers
WI1 decide the best use for theland, andw || givethe permt
toDanif the nenbers (3) agree wth the plan.

dtizens
I nterested, happy and upset; they are full of questions

Ti mekeeper
To keep everyone short-w nded — 2 m nut es each

Ext ensi on (G ades 9-12)

I nst ead of usi ng rol e-pl ayi ng cards, have students research
their roles and traditional views based on newspaper arti cl es,
journal s and nagazines inthe library.
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Background I nformation for the Town Meeti ng

Read to Your d ass

“Momand Dad are worried. Wienever thereis atow neeting, it causes such a fuss
that no one gets anything done for at | east 3 days before and after it happens. The

| ast open | and area near town, the ol d narsh, mght be sold. Hfteen acres of it woul d
be sol d t o Dan t he Devel oper for a shoppi ng center, |ike the one onthe other side of

t own.

Everyone around (your town) renenbers grow ng up wWth the narsh nearby. It is a
good pl ace for a great adventure or two, evenif Momand Dad don’'t appreci ate t he
bugs and wor ns you bring horme. In the springtine youwatchthe nallards rai se
their young; infall and w nter you wat ch t housands of mgrating ducks as t hey

st opover to feed in the narsh and sl oughs on thei r way sout h. You know howyou can
lose al| track of tinewhilewatchingthe birds feedinginthe narshes. The narshis a
great pl ace.

It surew || be hardto seethe ol dnarsh go, but Mmsai dit woul d be good for
busi ness t o have sone newstores. A us, you woul dn't have to ride your bi ke all the
way intotown; it would bealot easier.

| wonder what w || happen toni ght at the town neeti ng? Peopl e want to knowif Dan
Wil get apermt tobuildonthe narsh.”

0O scussi on

At theendof thissimilationactivity, students shoul d have an opportunity to step
back fromthe rol e-pl ayi ng situationto think about the fol | ow ng questi ons:

1) Wat addi tional infornation voul d have hel ped you pl an your group’ s proposal ?
2) Were vioul d you go to get this infornation?

3) Vire you assi gnedto a group you di dn’'t vant torepresent ? 1f so, howdi d you feel ?
(Point out that other peopl e have di fferent needs and i deas, and this mght be a way
toidentifythem)

Encour age students to cal | devel opers and ask about their feelings onthisissue. Gil
wet | ands or envi ronnent al organi zati ons for nore i nf ormati on about devel opnent s.
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Town Meeting ldentification Cards

dty Qouncil Menbers

Samt he Sport sper son

Renenber city council nenbers, you
ver e el ect ed by t he peopl e of the town
torepresent them—all of them

You nust listencarefullytoall the
speakers and people fromthe
audi ence bef or e you deci de whet her
togrant the permt to Dan.

You mght grant the permt only if
sone changes are nade i n t he pl ans.

Wat woul d t hose changes be? I f you
gi ve himthe permt sothe sal e can
go through, you had better be ready
w t h good r easons why.

The townis waitingfor your answer!

Renenber Sam you represent al | of
t he peopl e of the town who i ke to
fish and hunt in the narsh.

Wrmnmen and nen interested in
out door sports such as hunting and
fishingwant toprotect natural areas
wherefishandwldifelive.

There are fewer and fewer places to
go and enj oy these activitieswth
your childrenor friends.

You want t o save t hose pl aces t hat
ael et!

Paul i ne the Pol i tici an

Bob t he Busi nessper son

Rermenber Pauline, if you want to
be el ect ed nayor next year you had
better start |ining upthe votes now

How can you support both the
shoppi ng cent er and save t he nar sh?
The shoppi ng cent er woul d provi de
jobs for peopl e, but destroyingthe
mar sh woul d nake peopl e I'i ke M.
Brdanda | of hisbirdwatcher friends
vote for your opponent .

S0, just think of aplanthat wll
make Dan and the nature | overs
happy. Nowis the tine to showthis
town what a | eader you can be!

You represent | ocal busi ness peopl e
and you want t he town to growand
pr osper .

The shoppi ng cent er woul d bri ng
j obs and noney i nto the town. You
think it woul d be good for everyone.

You support Dan t he Devel oper and
vant t he shoppi ng center tobe built.
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Town Meeting ldentification Cards

Barbara t he B ol ogi st

M. Brd

Renmenber Barbara, you stand for
thefishandw ! dife. You represent
creat ures who cannot speak for
t hensel ves. Qoul d t he nar sh area be
left aloneas ahabitat for the birds?

The ducks use the sl oughs inthe
wnter whenit istoocoldtostay up
north in A aska or Canada. The
curl ew killdeer and sandpi pers | ove
to hunt for foodinthe nud. The
great bl ue heron hunt bothinthe
mar sh and t he sl ough. Rem nd
peopl e that the narshis a hone for
many ot her kinds of fish and
widife Longlivethewldifel

Renenber M. Bird, your wonder f ul
birdsareindanger. Asthisyear’s

presi dent of the Bird Wt chers’
Society, it isuptoyoutosavethem
I f Dan the Devel oper puts in that
shoppi ng center, not one bird w ||
returntothearea. Al that habitat
wll belost forever.

Not only arethere very fewareas | eft
for the birds, there are very few
pl aces | eft for peopl e towatch birds
and enj oy nat ure and t he out door s.
Hang i n there for your bi rdwat cher
friends and your feat hered fri ends!

[an t he Devel oper

M. Hstory

Renenber Dan, you stand for all the
investors fromSeattle. They wil put
alot of noneyintothis project. They
expect you t o convi nce t he peopl e
of thetown, especially city council
nenbers, that the shoppi ng center
w |l providejobs and better and
easi er shoppi ng for the peopl e.

The town has real |y grown. It needs
a shoppi ng center on the north si de
of town. You and your investors wll
all make a good profit if the
shoppi ng center isbuilt. Gforit!

Renenbber Ms. H story, you stand for
al theddpacesthat areleft inthis
town; there aren’'t many | eft. The
first famlytosettleintheareabult
thei r barn onthe edge of that narsh,
andit isstill standingtoday. That
barnis nore than 100 years ol d and
shoul d be preserved i n sone way,
not torn down.

Unfortunately, it is onthe piece of
| and t hat may be sol d to Dan t he
Devel oper. There is noway heis
goingtolet the barn stand. M.
Hstory, fight for the past!
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Town Meeting ldentification Cards

Pamt he Pl anner

Ti nekeeper

Renenber Pam your jobisto help
findthe best solutionfor all the
citizens. The town coul d use t he
new j obs, but you al so have to
consider all of the newroads a
shoppi ng center wll need. Howw ||
the town pay for then?

The town needs to cl ean up the
river, and t he nmarsh coul d be a
natural water filter torenove silt
and absorb pol | utants. Does the
mar sh provi de ot her benefits
peopl e are forgetting?

Is there a way to build the
shoppi ng center sothat all of the
nmar sh won’ t be | ost? Pam the
counci | nenbers want to know
what you t hi nk, so thi nk hard.

Renenber tinekeeper, the fol ks at
the town neeting are going to be
exci ted.

It isyour jobtoseethat eachof the
el ght speakers does not go over the
tinelimt of 2 mnutes each.

Questions fromthe audi ence
shoul d be short — about 20-30
seconds each.

dty council nenbers are counting
on you t o keep order tonight.

God | uck!
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VMt er shed Wat cher s

Qrervi ew

Sultswll idatify
patertid cononityaction
prg ectsthey canudkrtake
tordppaet a restae
aeds, vae qditya

vetl ands inthe Ruget Sud
aea

Dration
\&aieswtheschadtin
prgect; canragefran
severd 30-0mnued ass
periaktoang o dass
pget lestimasaeste.

G ades
212

Key Gonecept s

Gmonity pertic petion
he psstutrtsredi zethet
thar adiascand p
praect adrestare Riggt
Sudhehitas.

@) ectives

Suktswll keddeta
*vwrkasagoptopan
adcaryat aprget thet
acoopl i shesthar god .

e paedt adrestaeal acd
cresk o inprove vt e
qdityinthe Rt Sud
a hdppaet adrestae
vetladhedtas.

Essentia Acadennc
Learni ng Requi renent s
@monication3.1, 32
33 Goyaty3l 32
Gvics4 1 (Depend ngon
pged docg adtiad
EARscod doover Ats,
Hstay, Siecea rexrly
aydhx shjet aea)

Backgr ound

» Young peopl e are often extrenel y concer ned about t he

future of the environnent andthe protectionof wldife.
Thr ough conmuni ty servi ce or public education projects
they can contribute significantly andtangi bly tothe
protection of Puget Sound wat er shed, either through
protectionof water quality, of awetland, or of acreek.

Awatershedistheregionthat drainsinto abody of water,
such as the Puget Sound. The water cycleis at the heart of
t he wat er shed. Pacifi c Gcean wat er evapor at es and f or ns
clouds that travel inland. Asthe clouds rise over

nount ai ns, they are forced torise and cool, causing rainor
snow The rain or nel ted snowthat runs down the western
sl opes of the Gascade nountai ns fl ows i nto creeks or rivers
that enpty i nto Puget Sound.

Qeanwvater iscritica for thesurvival of nost |ivingthings
ontheearth. Uhfortunately, water i s often pol | uted by
humans. 1 n a wat ershed, water can be pol | uted at poi nts
far away fromwhere the pol | uti on harns habitats and
widife

There are two types of water pol | ution: poi nt sources and
non- poi nt sour ce pol | uti on.

Poi nt source pollutionis focused at one poi nt, such as a
wat er pol [ ution control plant or anindustry al ongthe
Sound.

Non- poi nt source pol lutionis al so known as runof f, and
includes thewater that runs of f the surroundinglandinto
the Sound, such as agricultural runoff. Runoff oftentravel s
t hr ough st ormdrai ns pi cki ng up addi ti onal pol | uti on such
as notor oil or pesticides, fromroadways.

Many i ndi vi dual s and or gani zati ons are worki ng to
educat e ot hers on howt o prevent water pol | ution.

The best way to prevent pollutionis at the source: using
alternatives totoxics and preventing toxi cs fromentering
wat er sheds.

(O eeks and streans of Puget Sound wat er shed ar e val uabl e

Adapted from “Watershed Watchers,”

Salt Marsh Manual and fragl | e ecosyst ens.
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e Qneof their nainvaluesis that they
provide habitat for agreat variety of
plantsandwldife Particularlywthin
urban areas, creeks and streans often
provide alast remai ning natural area
that wldifecanusefor food, water
and shel ter.

e Oeeks and streans are fragi | e because
their healthis easily destroyed
t hr ough hunan acti ons.

e The things that nost threaten their
healthandthe plants and w I dlife that
depend on t hemare: dunpi ng
gar bage, erodi ng streambanks, wat er
pol | uti on frombusi nesses, individual s
that illegally dunp down storm
drains, renoval of streansi de trees
and pl ants, water running of f streets
whenit rains and carrying pol | ution
i nto creeks and streans, and
const ructi ng bui | di ngs or roads t oo
cl ose to creeks and streans.

e \t| ands around the Sound are at the
base of the wat er shed.

e Puget Sound wetl ands filter sedi nents
and pol | ution, control floods, provide
habi tat for plants and ani nal s,

i ncl udi ng two endanger ed speci es, and
provi de nesting and f eedi ng st ops for
mgratory birds.

» Seventy-five percent of Puget Sound
wet | and habi t at s have been | ost to
devel opnent .

* The things that nost threaten the
heal th of wetlands andthew !ldife
t hat depend on t hemare: wat er
pol | ution fromstreans and storm
drai ns that fl owinto wetlands,
gar bage dunpi ng, nonnati ve pl ant
speci es crowdi ng out native wet | and
pl ants, and devel oprment upon
wet | ands.

Met hod

I nt roduct i on
Revi ewt he questi ons bel oww t h st udent s
bef or e choosi ng a cl ass proj ect .

“Wat i s a vat er shed?’

(Awvatershedis theregionthat drai ns
into abody of water, such as t he Puget
Sound. R vers and creeks carry rai nwat er,
nel ti ng snow, and treated water from
wat er pol | ution control s plants through
the Sound and Del ta toward the Pacific
Qcean. Once pol lution enters a
watershed, it affectsthehealthof its
creeks, steans and wet | ands.)

“Wiat are sone way t hat hunans har mt he
vater quality of avatershed—its creeks,
Streans, rivers, bays and ocean?’

(By dunpi ng hazardous naterial s, such
as pai nt or pesticidespraysintostorm
drains, illega dunpinginto creeks, oil
spills, sedinent fromerodi ng creek banks,
I ndustri es dunpi ng i nt o wat erways, etc.
Anyt hi ng t hat goes down t he st ormdrain
runs directly to creeks and streans and
utinately, tothe Sound.)

“Does anyone knowof any near by creeks or
Streans of thei r vat ershed?”

“To whi ch body of vater do our | ocal creeks
run?’

(Mbst rivers, creeks and streans fl owinto
Puget Sound and then to the Pacific
Qcean, but sore on t he coast nay fl ow
directly tothe ocean. Check a nap to
nake sure.)

“Wiat are sone vays t hat creeks and
streans are pol | ut ed?”’

(Pol Tution, suchas notor oi |, soapy wat er,
or pesticides, that go down stormdrains,
littering, illegal dunpingof pollutionor
garbage, soil erosion.)
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“Hbwdoes erosi on sedi nent danage cr eeks
and t he Sound?”

(B osi on causes sedi nent towashinto
creeks and to t he Sound. Sedi nent can
clogfishgills, bury good sal non

spawni ng grounds, and harmfilter
feeders, such as cl ans and nussel s.)

“Hbwdo ve cause erosi on of creek banks?”
(Renoval of plants fromcreek banks — by
clearcut | oggi ng, riding bi kes al ong creek
banks, slidi ng down creek banks, and

val ki ng of f approved creek trails.)

“Wiat are sone vays that wet! ands are
dest royed around t he Sound?”

(Okingfor farmng, dredging for ports, or
fillingfor devel opnent such as bui | di ngs,
roads, airports or | andfills have destroyed
nany of the wetlands inthe area.)

“Ocepdlutionentersthe Sund it affects
the heal th of wetl ands. WMat percent age of
vet|ands still exi st around t he Sound?”’
(Less t han 25%)

“Wly are vet | ands around t he Puget Sound
I nport ant ?”

(They are a hone for plants and ani nal s,
endanger ed speci es, such as the peregri ne
fal con are dependent upon wet | ands,
mgratory bi rds use wet | ands, wetl ands
filter pol | utants and sedi nent, wetl ands
provi de fl ood control .)

“Wiat are sone vays that you can hel p
protect Ruget Sound vat er shed?”

“Wat proj ects voul d you vant to doto hel p
t he Sound?”

“Howcoul d you hel p creeks and st reans t hat
fl owt o t he Sound?’

“Howcoul d you protect vater quality inthe
Sound?”

“Howcoul d you prot ect vet! ands i n Ruget
Sound?”

Sl ect a @ass A ect

Brai nstormw th students different i deas
for their class project. Bel oware sone

i deas and r esour ces on how st udent s can
protect water quality of the watersheds of
Puget Sound. These i deas nay surface
duri ng t he di scussi on or you may want to
contri but e t hem Through di scussi on,

hel p the students i dentify one or two
projects that they canactual ly carry out.
(hoose proj ects appropri ate for your
students organi zational ability and skill
levds.

As agroup, developawittenplanfor the
proj ect. Include a schedul e show ng who
isresponsiblefor what and i nwhat tine
frane. During this planni ng phase be
suretoidentifythetype of hel p needed
fromparents, communi ty groups, natural
resour ce agenci es, and ot hers.

(onduct FH el d VBrk for the Proj ect
Carry out as nuch of the project as

possi bl e. Encourage the students to fol | ow
t he proj ect through to conpl eti on. Mike
arrangenent s for conpl eti ng any wor k

t he st udent s cannot acconpl i sh.

Fost Rgect Activities

Tal k about successes or shortcomngs of
the finished project. Afewweeks after the
proj ect i s conpl eted, have several
students arrangetovisit the site were
wor k was done or di spl ayed t o det er mne
if anyfollowupisrequired. Provide
recogni tionfor the group’ s good work,
per haps through nedia attention, atrip,
aparty, apresentationof “thank you”
fromthe reci pi ent group wth press

cover age, etc.

It nay be wser tostart wth sonet hi ng
snal | that can be fini shed wth great
success thanwth al arge proj ect that
mght be beyond t he students’ reach.
Check wth organi zations | i sted at the end
for nore i nfornation about potenti al

prg ects.
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Proj ect | deas

Vdter Quality Protection

e Qeate adisplay mural, w ndow
pai nting, or posters sonewherein
your communi ty, such as t he w ndows
or | obbi es of | ocal busi nesses or public
bui | dings, illustratingthe inportance
of cl ean wat er and ways i n whi ch
wat er becones pol | ut ed.

» Educat e ot her s about t he dangers of
dunpi ng anyt hi ng i nt o st or mdr ai ns;
devel op a communi ty servi ce proj ect
inwhichyouworkwththecity for
ways of |abeling stormdrains wth
war ni ng si gns. Check t he Publ i ¢ Wr ks
departnent of your local city.

e (Gontact governnent or envi ronment al
organi zations, such as the Serra G ub,
US Forest Service, or environnental
groups i n your community to see if
your cl ass can hel p on a freshwat er
habitat restorati onpro ect.

Q eek and S reamProt ecti on

e Ogani ze acreek cl eanup. (Gin
per m ssi on froml andowners or park
officials. Check wththecity water
resources divisionor | ocal Sream
Team Gather naterial s youw || need
such as gl oves and gar bage bags.
D scuss saf ety consi derations. Arrange
for soneone to haul away t he gar bage
cdlected)

e “Adopt” acreek, streamor wat ershed
inyour conmunity by visitingit
regul arly and hel pi ng noni t or and
nmaintainits health. Keepit cl ean of
litter and pol | uti on, conduct water
testingtocheckits health, report water
pol | ution, invol ve nei ghbors to hel p
wthyour pro ect, etc.

e Participateinacreek habitat

restoration project, such as
revegetation, irrigation, weedi ng or
cl eanup, that i s managed by an
environnental , state or | ocal

organi zation. Gntact your | ocal
StreamTeam The Nature

Gonser vancy of Wshi ngton, or your
local city or county public works
departnent on projects that nay be
occurringlocal ly.

Vet | and Vet cher s
* Develop a3 R s (reduci ng, reusi ng and

recycling) programin your cl assroom
or school. Note: It isestinatedthat
education facilities produce 240
pounds of waste per student per school
year! Sudents can attenpt to produce
no wast e for aweek. Recordthe

net hods used t o reduce gar bage. Sone
I deas i ncl ude: UWse t he back si des of
wast e paper for notes or copies, nake
doubl e- si ded copi es, buy product s t hat
use recycled naterial's, such as

recycl ed packagi ng and paper, pack

| unch i nreusabl e cont ai ners, reuse

pl asti c and paper bags several tines,
avoi d di sposabl e si | verware and

pl ates, and recycl e!

Becone i nvol ved i n a communi ty
group t hat works to enhance and
protect alocal Puget Sound wet | and
(Peopl e for Puget Sound, etc.)

Adopt -a-wet |l and (cl eanup litter, watch
wldife, nonitor the areaover tine,
and educat e ot hers about its val ue).

Be vatchful citizens, report any action
that degrades Puget Sound wet | ands.
(Gl the Environnental Protection
Agency or Véshi ngton State

Depart nent of Ecol ogy. )
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Resour ces for

Communi ty Projects

For curri cul umbased acti on
prgects...

N squal | y R ver Educati on Proj ect
PO Box 1076

Yel m WA 98597

(360) 459-6780

N squal | y Stream$St ewar ds

N squal |y Tri be Natural Resour ces
12501 Yel mHw SE

A ynpi a WA 98513

(360) 438- 8687

N squal | y Reach Nat ure Cent er
4949 D M1 luhr Rd NE

A ynpi a, WA 98516

(360) 459- 0387

N squal |y R ver Basi n Land Tr ust
PO Box 1148

Yel m WA 98597

(360) 923-1808

For creek restoration, stream
noni toring, stormdrain stenciling
and si te cl eanups. . .

A ynpia Stream Team
(360) 753- 8454

Lacey StreamTeam
(360) 438- 2687

Thur st on County Stream Team
(360) 754- 4681

Tumnvat er Stream Team
(360) 754-4140

Sout h Sound GREEN
(360) 753- 8365

Native Pl ant Sal vage Proj ect
(360) 704- 7785

N squal | y Stream$St ewar ds
(360) 438- 8687

Pi erce County StreamTeam
(253) 845-2973

Sout h Puget Sound Sal non
Enhancenent G oup
(253) 984- 0431

Q her m scel | aneous proj ect s and
educat i onal prograns. . .

Thur st on Gonservation D stri ct
(360) 754- 3588

P erce Gonservation D strict
(253) 845-9770

Thur st on County Community &
Envi ronnent al Prograns
(360) 754-4111

Pi erce County Envi ronnental Services
(253) 798-4139

WBU Cooper ati ve Ext — Pi erce Co
(253) 798- 3257

WBU Cooper ati ve Ext — Thur st on Co
(360) 786- 5445

Thurston County Sol i d Wast e
(360) 786-5136

WA Dept. of Fish&WIldlife
(WIdife &Endanger ed Speci es P ect s)
(360) 902-8306 or (360) 902-9309

Peopl e for Puget Sound
(360) 754-9177

Tacona Nat ure Cent er
(253) 591- 6439

YMCA Eart h Servi ce Corps
(360) 357- 6609

Bl ack H || s Audubon
(360) 352- 7299

Washi ngt on St at e Audubon
(360) 786- 8020
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V¢t | and

Met aphor s

Quervi ew

Suwktswll cetermread
descri be howari os
hosed ddj ectsare
natgdorsfa thebaefiad
fudtiasd vl atk.

Draion
D mnutes

G ades
K6

Key Gonecept

Vit | ands prfarmavari ety
d fuctias, adsarveasa
vd i ereate fa widife
and hunans.

Qy ectives

Suktswll keddeta

o (i kedwadaigicsd
vet| ak.,

e describethei mportance o
vetl adstowldifead
hunans.

Merids

esdl gllav

s epbate

eSeeq drang

* Sponge

cataddtadd e

* g offeefilter

egdl| boxd cxred arrice
edd| cadea nrsayitem
epdcdued had pestedm
XbGcad

e bxtohddd | theseites

Essentiad Acadennc
Learni ng Requi renent s
Redmgll 12
Gmoncation3 1, 32 33

Siecel?2 21, Goyaty
3132

Backgr ound

The wor ds i n parent heses i ndi cat e t he net aphori cal obj ect.

Al wetlands, whet her coastal or inland, provide special
habitats that affect wldifefar beyondthei r boundaries. They
are uniquely inportant to plants, ani nal s, hunans, and t he
total environnent.

» Because of the abundance of food (cereal) and pl ant cover
whi ch serves as shelter, wetlands arerichwthwldife.

» Both coastal and i nl and nar shes provi de breedi ng, resting
and w ntering habitats for thousands of mgratory birds
(crad e pillow hotel picture), includ ngducks, herons and
shor ebi rds.

» Many speci es of fish (includi ng bass, sal non and per ch)
i nportant for commercial human consunption reproduce
and spend part of their livesinwetlands closetolarger
bodi es of water (crad e).

Wt | ands al so have the unique ability to purify the
envi ronnent .

» They cantrap and neutral i ze sewage waste (filter, antaci d,
allowsilt tosettle, and hel p deconpose nany t oxi ¢
subst ances.

* Wtland pl ants are highly val uabl e. A ants absorb
nutri ents and cycl e t hemt hrough t he food web. They sl ow
down water flow causingsilt tosettleout that mght clog
wat erways (strainer). Hant phot osynt hesi s adds oxygento
t he envi ronnent and pl ants provi de food for other life.

Wt |l ands are extrenel y inportant inflood control, hol di ng
back and absor bi ng excess rainwater andallowngit to
gradual | y drai n anay.

e During dry periods wet| ands hol d noi sture | ong af ter open
bodi es of wat er have di sappear ed ( sponge) .

The nany functions and activities that take place inwetlands
nmake t hemanong t he nost producti ve and val uabl e
ecosystens i nthe worl d.

Adapted from “Wetland Metaphors,”
Salt Marsh Manual and Aquatic Project
wild
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Met hod

Prepare a “Met aphor Mystery Contai ner” in a box. The out si de of the contai ner nay
be pai nted or decoratedtolook likeawetland. FIl it wththeitens onthe naterial s
list. The contai ner shoul d have an openi ng j ust | arge enough for a hand to reach
throughand retrieve theitens.

Read

“V¥ are goi ng t o use net aphor s t o showhowi nportant and benefici al vet!ands are. A

net gphor i s anobject or i deathat canstand for anot her obj ect or i dea. Wen | say ‘ savi ng
vet/ ands i s t he key t o savi ng t he endanger ed Ghi nook sal non,’ | amusi ng t he vord key as a
net aphor t o mean unl ocki ng t he door to the sol uti on for savi ng t he Ghi nook sal non. The

net aphors ve wll use are cormon obj ects inthi s box that showthe different functions of
vet | ands. ”

Q ades 3-6

Dvidetheclassintosnal |l groups. Arepresentative fromeach group w || choose an

i temfromthe “Met aphor Mystery Gontai ner.” Each group nust deci de howt he obj ect
represents what awetlandis or does. Allowtine for di scussi on and t hen have each
group present their object and expl anati on.

Q ades K-2
Hol d up each i temand al | owtine for di scussi on about howit rel ates to wet | ands.

O scussi on

Noti ce that through net aphor s humans have a connection to wetl ands. Are they
beneficial tous aswell astowldife? The survival of wetlands depends on what we
decidetodowth | and.
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More FHeldTrip Foll owup | deas

1) Witeor senddrawngs to el ected official s or newspaper s
describingthetrip, inpressions and i nportance of the Ref uge.

2) Doresearchreportsonbirds or wldife of the Refuge.

3) Do research on current events, devel opnents or
envi ronnent al i ssues of thelocal area.

4) Witeandread astory tothe class. An exanpl e mght be the
first-personaccount of |ife as a Ganada goose.

5) Recycl e cl assroomtrash, gl ass, paper and al unm numet c.

6) Designart projects and nural s; drawa map or buil d a nodel
of an ani nal you saw

Adapted from “More Field Trip Follow-up Activities,”
Ridgefield National Wildlife Refuge Educator’s Guide
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Eval uati on of the Educator’ s Qui de

Educat or Reasereturnthis eval uationto:
Nsqual Iy National Vil dl i fe Fefuge
G oup 100 Brown FarmRd NE
aynpi a, VA 98516
G ade Level
Date of Msit

The Educator’s GQuide to N squal |y National WIdlife Refuge was devel oped for use in
planningfieldtripstoNsqual |y National Wl dife Refuge as well as cl assroom

out door and post-fieldtripactivities. Your i nput onthe guidew || hel p us to continue
to nmake i nprovenents toit.

1) M ease eval uate t he gui de on the fol | ow ng:

Appropriateto grade | evel 1 2 3 4 5
No Yés
Usef ul ness 1 2 3 4 5
Lsd ess H pful
Gont ent 1 2 3 4 5
Boring Interesting
Background | nf or mat i on 1 2 3 4 5
Irrd evat H pful
Presentation 1 2 3 4 5
Lhattracti ve/ Ul ear Atractive/Gear
Q gani zation 1 2 3 4 5
Hard to ke Easy to Lse

2) G her comments, suggestions and i deas:
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Eval uati on of Refuge’ s
Envi r onment al Educati on Program

1) Qverall Msit. Wat were your general inpressions of your group’ s visit. H ease
consi der organi zation, facilities, staff support in planni ng and schedul i ng, and
educati onal val ue.

2) Qutdoor and A assroomActivities. P ease eval uatethe activitiesinthe Educator’s
Qui de that you used.

Activity title(s) Grade level Easy Adequate Interesting Activity
appropriate?  to use? background  tostudents?  objectives
information? met?

3) Future Held Trips. Wat woul d you do differently or the sane?

4) Ideas for the Saff. I ndicate suggestions for equi pnent, facility i nprovenent,
| esson plantopics, curriculumnaterials, teachi ng al des, etc.

Thank You! !
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Where the River:Meets the Sourid
P, - —

Addi t1 onal Resour ces

N squal | y Reach Nat ure Cent er
G ossary
Fesour ces
Essential Academc Learni ng Requi renents Chart

“Lkewnds adsuseas, widthngsveretakenfor
gatedutil progress begantodoanay wththem
Nowwe facethe questi onwvinether astill higher
‘savaerdd livng isverthitscost inthngsreturd,
wldadfrea For isd themnority, thegportuityto
seegeeseisnarel portat thentdevsion, adthe
chacetofindapesqe-florr isarigt asirdiedd e

asfreegpan”

—Al do Leopol d




Where the River:Meets the Sourid
P, - —

N squal | y Reach Nature Cent er

The fol | ow ng sectionvas derived fromaprelimnary editionof this gui de whi chfocused on
activites at Nsqually Reach Nature Center. The Center islocated at Luhr Beach, onthe
Nsqually el ta at thenouthof MAlister Geek. Anon-profit organi zati on operates the

Center, whi ch focuses on est uari ne ecosyst emeducation. For infornationonfieldstrips or a

nore conpl ete version of this section, contact the Nature Center at (360) 459- 0387.

options to choose from Sudents may study the di spl ays, expl ore t he beach,

use t he bi nocul ars and m cr oscopes, recei ve an overvi ewof the estuary
(appropriate for nost all visitors), doaplanktontow and evenfish. Astaff nenber
or thedirector wll beinvolvedtothe extent you choose.

Dri ng your visit tothe N squal ly Reach Nature Center, you have a nunber of

Generally sonetinew || begiventoallowstudents toinvestigate ontheir own. Your
tine herew || natch your plans for providing!learning opportunities for students.
Sl ect activities that nost suit you and your students’ needs.

i

=L

N
Ay ,,»../‘.-rn ,‘Z»is

?z‘/ e

'£= ﬁsﬂ!& @ 9 s

Aviewof the dock at N squal | y Reach Nat ure Center wth Munt Rai ni er inthe backgr ound.
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Estuaries, Wat Are They?

Estuari es are amazi ng pl aces where freshwat er fromrivers and streans enters bodi es
of saltwater. A N squally Reach boththe N squal |y R ver and MAl | i ster O eek reach
Puget Sound. Here nudfl ats bui It by deposited river sedinents joinsalt narshes. An
abundance of nutrients avail able as foodto plants and aninal s are foundinthis rich
envi ronnent. Frompl ankton to gray whal es, this estuary isteamngwthlife. As
freshwater fromthe rivers fl owtowards the sal twat er of Puget Sound, it is mxed by
thetides. Twcedailythetides reach highand|owwater | evels. Thedaily hightides
force the seanater up the l ower stretches of therivers and streans. During the | onest
tides, thefreshwater fl ows unrestrictedto the Sound.

Fromearly tine, people have benefited fromthe rich resources found at the N squal |y
Reach. Native Anericans had fi sh canps | ocat ed at t he nout hs of the streans and
riversto harvest sal non. Shel | fish and crabs were gat hered for food. Just as the Nati ve
Aneri cans had di scovered the weal th of this estuary, sotoodidtheearly settlers.

Curing the 1830’ s and 1840’ s, t he Hudson Bay Conpany est abl i shed Fort N squal |y
and farned the area between MA lister Geek andthe Nsqually Rver. Inthe early
1900’'s, the deltawas dikedto create farnhand. Farming continued until the early
1960" s, when the property was put up for sale. During the 1950's, the Port of Q ynpi a
proposed to devel opanindustrial park at thedelta. Inthe 1960's, the Gty of Seattle
proposed the deltafor aregional |andfill andthe Port of Tacona sought to build a
deepwat er port. But through the efforts of hard-working, concerned i ndividuals, the
ol d farmwas eventual | y purchased by t he federal governnent for the N squal ly
National WIdlife Refuge.

The site of the N squal | y Reach Nature CGenter was a boat house i nthe early 1930' s
owed by Bi Il Luhr. Later he built five snal | beach cabi ns t o accormodat e fi sher nen.
I n 1970, the boat house was sol d t o t he Washi ngt on St at e Gane Depart nent, nowt he
Véshi ngt on Departnent of FHsh &WIldlife. The Evergreen Sate (ol | ege | eased t he
facility and convertedit into a science | aboratory. Wien Evergreen no | onger needed
thelab, the Back HIls Audubon Soci ety reopenedit as aninterpretive center in
January, 1982. Now the N squal |y Reach Nature Center operates as a center for

est uar i ne ecosyst emeducat i on.

A anni ng Your M sit

As early as possi bl e, contact the N squal | y Reach Nature Genter at (360) 459-0387 and
request an Application/Gonfirnation Form Gonpleteit andreturnit by the date
wittenontheform If you have addi tional questions, pl ease ask the O rector.

Wen planningafieldtriptoNsqual |y Reach, please consult atidetable. Extrenely
hi gh ti des prevent students fromexpl ori ng t he beach envi ronnent to any effective
length. Tidetables arereadily avai | abl e at area sporting goods stores. Thi s

i nfornation can al so be found i n many newspapers.

H ease remind your students they are visiting abeach reserved for nature study. They
nay pi ck up organi sns to exam ne and st udy but nust return themto their pl ace.
Qur goal to have as snal | an inpact on the t he beach envi ronnent as possi bl e.
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S udent s shoul d cone dressed for prevail i ng weat her conditions, rainor shine. If they
have t hem rubber knee boots are useful . Cauti on students to avoi d getting too wet,
Puget Sound i s very col d. Sudents nust be supervised by anadult at all tines.

Drections to N squal | y Reach Nat ure Cent er

FromQ ynpi a and Lacey

Take Martin Wy East toward the Nsqual ly Rver. Turnleft (North) on Meridi an Road
NE and continue approxi nately 2 mles. Turnright on 46th Ave NE, go |l eft on
DMIluhr RANE foll owseveral bl ocks tothe Nature Center.

From Taconmma

Take | -5 Southto Exit #114 (N squal ly), continue strai ght on Martin Vdy. Turnright
(North) on Meridi an Road NE and conti nue approximately 2 mles. Turnright on
46th Ave NE, goleft onD MIluhr RANE Fol lowD M1 | uhr several bl ocks tothe

Nat ure Center.

Pre-Trip Activity

Perhaps the first placetobegi npreparing students for their visit istolocatethe Nature
Genter siteonthe Nsqually R ver Basin Map. Next, | ocate their school onthe nap.
Have t hemtrace t he path of the N squal |y R ver past their school toits nouth, and
thenthelikelyroadsthat wll beusedtotransport themtothe Nature Genter.

The activitiesinthis sectionwl| give students an opportunity to beginlearni ng about
thelife of organi sns here at the estuary and t he uni queness of the ecosystem It is
real i zed t hat the background, experiences and age of your students w || determne
howt he activities may be used.

Asodiscuss wthyour class the fact they wll bevisitingthe Sound and sal t wat er
whichis effected by tidal activity. Nornal Iy, therearetwo hightides and two | owtides
dai ly. Wat they seew || depend upon the height of thetideduringtheir visit. Wsinga
tidetable, have students predict whether theyw !l visit duringahighor | owtide.

Est uari ne ecosystemat hightide. Est uari ne ecasystemat | owti de.
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Beach Scavenger Hunt

Subject
Siece
Materials

* cpi esd theBech
Savenger Hnt sheet

Pr ocedur e

Sudents are to check of f thei r observati ons, not col | ect
speci nens or sanpl es. A ease remnd themto | eave al |
treasur es on t he beach!

Beach Connecti1 ons

Subjects
Language Ats
Read ng
Siece

Materials

slirayrdeare
books onnari ne
agnssfa pe
Mgt ressarch

e cpi esd theBech
GmectionGrds

el maids

(drirg ddhesars
éc) poidda the
Nue@ter

(hj ecti ve

Sudents w il see connections andinterrel ationshi ps bet ween
the I'iving organi sns and non-11iving structure of the beach.

Backgr ound

Nothingreal lylivesall byitself. The plants and ani nal s f ound
here at t he beach communi ty depend on each ot her for food,
shel ter and space. The activitywll involveall studentsin
constructing avisual representation of the connections

bet ween or gani sns and t he envi ronnent i n whi ch they live.
Sringwll be passed fromone to anot her as conponents of the
beach envi ronnent are | i nked t oget her .

Pr ocedur e

) Hand each student a Beach Gonnection Card and a
clothespintoattachit tothensel ves. Onthe back of each
cardis abrief bi ography.

2 Formacircle. The“sun” startswthaball of string
synbol i zi ng energy. They find a pl ant whi ch captures | i ght
energy, enablingit togrow and passthestringtoreveal a
connection. The pl ant then fi nds anot her connecti on and
passes the string. Qver tine all the students can be drawn
toget her formng aweb. There i s no predet er mned or der
and anyone nay recei ve the string nore than once. Notice
al| structures and organi sns are i ncl uded.

4  oncl ude by havi ng t he st udent s recogni ze that everyt hi ng
exi sts as part of the beach coomunity —thereis aweb of
interrel ationshi ps. Ask, “Wiat have you | ear ned about
t hi s beach comuni ty?”
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Li fe at the Beach

(bj ecti ve

Egatgegs The students w | | understand the effects of changi ng ti des on
S ape the |'iving and non-1ivi ng conponent s of a beach.

Materials Backgr ound

e sdt o theBech Usi ng t he Beach Gnnecti ons cards the students w I | construct
Grmecti on Gras a nodel of a beach inwhichthe tides conein andthen go

out. Younay wshtoassigndifferent cards for thisactivity so

- 2legisd twrea students w || broaden their know edge of narinelife forns and

ligt r'qm(a'ea? howthey fit into a beach ecosystem
lagwthanarkin

themdd e thecther Pr ocedur e

2 lag

) Qopythecardsinquantities needed to nmatch t he nunber
of students and di stri bute one to each cl ass nenber .

2 Have students take their cards to an open area. They w | |
use cl ot hespi ns to attach the Gonnection cards tothe line.

3 Hacethe 30" line on sloping beach, one end t oward t he
wat er and t he ot her away. The secti on above the mddl e
nark represents the gravel of the beach, and t he section
bel owthe mddl e nark represents t he sand and nud.

4 Twostudentstakethe 20' line and stretchit between them
torepresent thewater lineat | owtide. PRositionthemat the
| ower end of the sand and nud, intersectingthe 30" lineto
forma“T’.

5 Invitethepilings, gravel and sandto position thensel ves
on t he beach i n appropri ate pl aces. (oviously, sone
organisns wll |iveon, over or under the pilings, gravel or
sand. Invitethe other organi sns, one at atine, to choose
aplace onthe beach and jointhe tidal ecosystem Have
t hemexpl ai n why t hey sel ect ed t he pl ace, howt hey f eed,
and their special adaptations for |ivingand eating.

6 nce all the conponents have j oi ned, have the “tide” wal k
up t he beach. As the water covers conponents of the beach
and nobi lity for sone is restored, have t hemexpl ai n what
changes occur because of the incomng “tide”.

7 Sone of the organi sns can exi st throughout the beach
ecosystem whileothers arerestrictedtoaspecific place.
The G eat B ue Heron, for exanpl e, usual | y wades to feed,
but only tothe depth al l oned by the length of its | egs.

Bar nacl es are w del y di spersed over the beach and i n
pi lings, but cannot attach t hensel ves t o sand and nud.
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Beach Scavenger Hunt

M ease renmenber to onl y observe and not col | ect!

© T T © T T T

© © T © T T ©T T ©T T

©

Leave al | your treasures onthe beach. ..

3different shaped shells @

3different co oredshells
3kindsof birdsinthealr
3different kinds of birds perched
3 kinds of seaplants

3dfferent col ored rocks

2 enpty crab shel | s @
Ananinmal wthits hone onits back
3 different shaped nud hol es

Arock wthonly 3 barnacles onit

Sonet hi ng t hat never changes:

Sonet hi ng t hat never renai ns t he sane:
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Where the River’ Meets the Sound

M

—

G ossary

Adapt ati on — An adj ustnent to

envi ronnental condi tions; a nodification of
an organi smor its parts that hel ps that plant
or ani nal survive.

Aerate —Tosupply or addwthair.

A gae — Tiny, nonseed-bearing aquatic pl ants;
chlorophyl | is often nmasked by a brown or red
pi gnent .

Anadronous — I nreference to fish, species
that spend part of their lifeinfreshwater and
part insatwater.

Aviian—Q, relatingto, or derived frombirds.

Aquatic—Gowngin, livingin, or
frequenting wat er.

Bi odegr adabl e — Capabl e of bei ng br oken
down t o si npl e conpounds, especially into
har nhess products, by the action of

m Cr oor gani sns.

Bodiversity—Thevariety of lifeandits
processes, includingthevariety of living
organi sns, the genetic differences anong
them and t he communi ties and ecosystens in
whi ch t hey occur.

B rd Bandi ng — Attachnent of identification
tagstoind vidua birdstohel pscientists
under st and bi rd popul ati on dynanics and
migration routes.

Bracki sh — Somewhat sal ty but | ess salty than
seawater.

Carnivore — Afl esh eating ani nal .

Community — Agroup of plant and ani nal
popul ations livinginaprescribedarea or
physi cal habitat.

Qonsuner — An organi smthat eats other |iving
things. By eating flesh by catching ot her

organi sns, particles of organic natter such as
pl ant's or a conbi nation of the two.

Deconposer — An or gani sm(such as bacteria
or fungi) that returns conponents of organic
natter to ecol ogi cal cycles by feeding on and
br eaki ng down dead pl ants and ani nal s.

Del i neat e — To drawboundaries (i.e., to
del i neat e wet | ands) .

Dependence — The state of requiring
sonet hing el se for individual survival .

Detritus —Decaying bits of plant and/ or
ani nal renai ns (resenbl es gooey mud
soneti nes) .

Durnal —Active or occurringinthe daytine.

Ecol ogy — The study of the interrel ationship of
organi sns and t hei r envi ronnent s.

Ecosyst em— A syst emnade up of a
communi ty of |iving things and the physical
and chem cal environnent w th which they
ineract.

Ener gent Vegetati on — Aquati c vegetation
root ed underwat er but grow ng above t he
surface of thewater.
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Endanger ed Speci es — Aspecies that isin
danger of extinctionthroughout all or a
significant portionof its range.

Endanger ed Speci es Act — A 1973 Federal |aw
desi gned t o prevent speci es frompassi ng i nto
extinction.

Enden ¢ — Descri bi ng a popul ati on or speci es
that isrestrictedgeographically.

Estuary — Abody of water or water passage
vheretidal salt water isdilutedbyfreshwater.

Extinct Species —Ananinmal or plant species
that has di ed out everywhere inthe world.

Hedging—Torear until ready for flight or
i ndependent activity.

Hyway — Aroute taken by mgratory birds
duringtheir flights between breedi ng grounds
inthenorth and wntering grounds inthe
sout h.

Food Chai n — A sequence of |iving organi sns
i nan ecol ogi cal comunity in which

nener s of one | evel feed onthoseinthe | evel
belowit andinturnare eaten by thoseinthe
| evel above them

Food Pyramd — Denonstrat es t he | oss of
ener gy between different |evel s of consuners
of afood chain.

Food Vb — The total ity of interacting food
chai ns i n an ecol ogi cal community.

Freshwat er Habitat — An area wher e standi ng
freshwat er exi sts year-round i n nost
condi ti ons.

Habi tat — The pl ace or type of site where a
plant or aninal naturally or normal l'y I'ives,

of ten characteri zed by a domnant plant form
or physical characteristic (the streamhabitat,
theforest habitat).

Her bi vore — An organi smt hat eats | i ving
plantsor their parts.

Hydr ol ogy — The study of water andits
properties.

| mpoundnent — A basi n created by the
construction of dikes. Véter control structures
areusud lyinstalledinthedikestoal | owfor
the i npoundnent s t o be drai ned of f or filled
wthwater.

| nf erence — The use of | ogi c or even guesses to
interpret or expl ai n observations.

| nt er dependence — Wt hi n bi ol ogi cal

communi ties, species that depend upon each
other, oftentotheextent that if oneislost, the
ot her cannot exi st.

[ nvertebrate — An ani mal wit hout a backbone
or spinal col umm.

Magneti c F el d — The portion of space near a
magneti ¢ body.

Mat e — B t her nenber of a breeding pair of
aninal s.

M crocl i nat e — The essential |y uni forml ocal
clinate of asnall siteor habitat.

Mgration — The act of noving (usual |y
seasonal | y) fromone local ity to another for
feedi ng or breedi ng pur poses.

Ml t —Toshed hair, feathers, shell, horns, or
anouter |ayer periodically.

MPD— M1 es per day.

Midf | at — An estuari ne habi tat whi ch ext ends
fromthe hightidelineand supports avariety
of fauna, such as shrinp, clans, worns, crabs
and geoducks. The far reaches of a nudf| at
are exposed only at extrene | owti de and nay
support eel grass beds.

N che — The pl ace and rol e pl ayed by an
organi sminaliving community.

Nocturnal — Active or occurring at night.

Nutrients — Qganic naterial s that have been
br oken down by bact eri a and used as food by
|'i vi ng or gani sns.

Qmi vore — An organi smt hat eats bot h pl ant
and ani nal naterial.
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QO gani sm— Al iving thing.

Pacific Hyway — Arouteinthe western
Lhited Sates, extending fromA askato

Mexi co, taken by mgratory birds duringtheir
flights between breedi ng grounds inthe north
and w nt eri ng grounds i n the sout h.

P ankt on — M croscopi ¢ pl ants and ani nal s
floatingin bodies of water.

Pol | ution — Contam nation of the
envi ronnment, especi al Iy w t h hunan- nade
vast es.

Predator — Ananinal (rarely aplant) that
captures and eats ani nal s for food.

Prey — Ananinal killedfor food.

Producer — An organi sm(such as a green
pl ant) whi ch uses sol ar energy to convert

i nor gani ¢ substances intofood (i.e.

phot osynt hesi s —it does not have toeat).

Rare Speci es — Aspeci es that has a snal |
nunber of individuals and/or has alimted
distribution. Arare species nay or nay not be
endanger ed or t hreat ened.

R parian — O or near the banks of ariver or
ot her | ow ng body of water; usually refersto
veget ation.

Rverine — Al wetlands and deepwat er
habi tats w thi n two channel banks except
wet | ands dom nat ed by trees, shrubs, or
persi stent energent vegetation.

Salt Marsh — Amarshinan estuary whichis
i nfluenced by tidal action.

Scat — Ananinal fecal dropping.

Scavenger — An organi smthat feeds
habi tual I'y on refuse or carri on.

Scientific Observation— Descriptions of what
ve see, hear, feel, tasteor snell.

Sedinent — The silt, sand and rock nateri al
carried by novi ng wat er.

S ough — A sl ow novi ng backwat er connect ed
toariver or estuary.

Speci es — (e popul ati on of organi sns whose
nenber s are abl e t o breed anongst t hensel ves
and produce fertil e of f spring.

Subner gent Veget ati on — Aquati c vegetation
grow ng under wat er .

Thr eat ened Speci es — A speci es whose
nunber s are | owor declining. Athreatened
species i s not ininmedi at e danger of
extinction, but islikelyto becone endangered
ifitisnot protected

Uhderstory — An under | yi ng | ayer of | ow
vegetationinaforested area

Wl and — G ound el evat ed above t he | ow
| ands, narshl ands, or rivers.

Veget ati ve Conmunity — A group of plant
popul ations |ivinginaprescribedarea or
physical habitat; it nay refer tooneor toall
of the plant species wthinagiven area.

Vit ershed — Al [ and and t he physi cal
features wthinthe drai nage systemof ariver
o seriesd rivers.

Vét| ands — Areas that, at | east periodically,
have wat er| ogged soi | s, support plants
adapted to wet soil, and coverage by wat er.
Bogs, freshwater and sal twater narshes, and
freshwat er and sal twat er swanps are

exanpl es of wet | ands.

Vdodl and Habi tat — Typical ly, a habitat wth
trees, shrubs, and a ground | ayer of
veget ation.

m_151_%



Where the RiverMeets the Sounid

M
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Resour ces

Educat or Qui des

Aquatic Argect Wid 1987. Vst ern Regi onal
BEnvi ronnent al Education Gouncil. Sal i na
S ar Route, Boul der, GO80302.

Backyard Sanct uary Program \M
Departnent of Hsh&Wldife. 16018 M1 |
Geek Bvd, MI| Qeek, WA 98012.

Brds, Bras, Brds—Rager Rck's Nature
Sope. 1988, National Wid ife Federation.
1400 16th St NW Véshi ngt on, DC 20036.

Central \alley Habitat Fun Pack. 1989. U S
Fsh&Wildife Srvice.

D scover Vet ands: AQurricul umGi de. 1988.
Publ i cation 88-16. WA Depart nent of
Ecol ogy. Q ynpi a, WA 98504.

Endanger ed Soeci es Habi tat Pack. Nati onal
Institute for UWban Wi dife 10921 Trotting
R dge Vdy, ol unbia, MD 21044.

Edanger ed Soeci es — Ranger R ck’s Nature
Sope. 1988. National Wi dife Federation
1400 16th S NW Véshi ngt on, DC 20036.

I nvestigating Aquati c Ecosyst ens. 1987.
Prentice Hal | . Scarborough, Qntari o.

Mgratory B rds Habi tat Pack. National
Institute for Uban Widife 10921 Trotting
R dge Way, Col unbi a, MD 21044.

Qtdoor Bdogy Instructiod Srateges(@S.

1977. Sound Gf. Lawence Hal | of Sci ence,
Lhiversity of Glifornia, Berkeley, CA

Fadi |l a Bay, The Estuary Gii de. Padilla Bay
Nat’ | Estuari ne Reserve, 1043 Bayvi ew
Edi son Rd, M Vernon, WA 98273.

RartnersinParad se: Mgratory Brds and Thei r
Fabitat. 1994. US BEwvironnent al
Protection Agency. Phil adel phia, PA19107.

Project Learning Tree. 1988. The Ameri can
Forest Gounci|. 1250 Gonnecti cut Ave
NW Washi ngt on, DC 20036.

Proj ect Vét. 1995. The Vét er cour se and
Gounci | for Environnent al Educat i on.
201 Qul bertson Hal |, Montana S ate
Lhi versity, Bozenan, MI 59717.

Proect Wid 1986. Véstern Regi onal
Envi ronnental Gouncil. Salina S ar
Fout e, Boul der, G080302.

Raogefid dNatiomd Widife Rfuge Ebcator’ s
Giide. 1995. RdgefieldNational Widife
Refuge. US Fsh&Widife Service

Salt Marsh Manual . 1996. San Franci sco
Bay National Widife Refuge. US Hshé&
WidifeSrvice

San Franci sco Bay Seasonal Vet | ands Qurri cul um
1990. Santa d ara Audubon Soci et y.

TheLiving Rver: M Elucator’s Giidetothe
N squal |y Basin. N squal |y R ver Educati on
Proj ect, POBox 476, Yel m WA 98597.

Vedi ng i nt o Vet | ands. 1989. Nati onal
Wl dlife Federation. 1400 16th & NW
Washi ngt on, DC 20036.

Were the R ver Begi ns: An Educat or’ s Gii de
tothe Nsqually R ver of Munt Raini er
National Park. N squal |y R ver Educati on
Proj ect, POBox 476, Yel m WA 98597.
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Weere the R ver Mets the Forest: A
Elucator’s Giidetothe Lhiversity of

Viishi ngt on’ s Pack Experi nental Forest.
1995. N squal |y R ver Educati on Proj ect,
PO Box 476, Yel m WA 98597.

Wow Venders of Vet ands. 1991.
Envi ronnental Concern, | nc. POBox P,
S. Mchael s, MD21663.

H el d Qi des

AGidetoFRddlaetificaionBrds of Nrth
Arerica 1966. By Charl es Robbins et al .
Vst ern Publ i shing Go., NY.

FeldGidetotheBrds of North Awrica
1988. National Geographi ¢ Soci ety,
Washi ngt on, DC

Mbsses, Lichens & Ferns of Northwest North
America 1988. By Mtt, DlleH et al. Lone
F ne Publ i shi ng, Ednont on, Al bert a.

Ocas, Eagles and Kings, Gorgia Jrait and
Ruget Sound. 1992. By S eve Yates.
Prinvera Press.

Sashore Life of Riget Sound, the Srait of
Georgi a, and t he San Juan A chi pel ago.
1973. By Eugene Kozl of f. Uhi versity of
Véshi ngton Press, Seattle.

The Audubon Soci ety Hel d Giideto North
Anerican B rds — Viést ern Regi on. 1977. By
MKl os Wvardy. A fred Knopf, NY.

The Audubon Soci ety Hel d QGiideto North
Anerican Trees — Vst ern Regi on. 1980. By
Hbert Little. Chanticleer Press, N.

The Natural H story of Riget Sound Quntry.
1991. By Arthur Kruckeberg. Whiversity of
Véshi ngton Press, Seattle.

The Sbley Gideto B rds. 2000. By David
Alen Sbley. Nati onal Audubon Soci ety,
A fred Knopf, NY.

The Vet er Link. 1981. By Dani el Chasen.
Lhi versity of Vdshi ngton Press, Seattle.

V¥t | ands. Audubon Soci ety Nat ure Qui de.
A fred Knopf, NY.

Addi ti onal Resources

A Fbrre wth VEt] ands. 1990. Publ. 90-31.
WA Depart nent of Ecol ogy, 4 ynpi a.

D scoveri ng Endanger ed Soeci es: Al earni ng
and acti vity book. 1988. By Nancy H el d &
Sl ly Machlis. Dog Eared Rubl i cat i ons.

N squal | y Vit ershed: Gacier toElta 1995.
By Davi d Gordon. The Mount ai neer s/
Nsqual |y Rver Interpretive Center
Foundati on, Seattle.

Véshi ngt on’ s Vet | ands. 1988. FPubl . 88-24.
WA Depart nent of Ecol ogy, Q ynpi a.

Zoobooks. Endanger ed Ani nal s (and a
variety of other topics) created by Quality
Productions, WIdlife Education Ltd.

Lseful Vébsites

Endanger ed Speci es Li stings
endangered. fvs. gov/w l d i fe htnh

Nat i onal Geographi ¢ R vers
wwv nat | onal geogr aphi c. conf
geogr aphyact i or/ gal7. ht

National WIdifeFederation—Activities
wwv nvif . or ¢/ school yar dhabi t at s/
ratureactivities. cfm

Paci fi ¢ Sal non Endanger ed Speci es
wwv nwr . noaa. gov/ 1sal norv/ sal nesa

Rver Library
wwv rivernetverk. org/li brary/resour ce/
i ndex. cfm

WA Depart nent of Ecol ogy
WA ecy. via. gov

WA Department of Fish &WIldlife
wmv va. gov/ wdf w

WA Department of Natural Resources
wwy va. gov/ dnr
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